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Welcome to the SIB BLAST Network Service 



If results of this search are reported or published, please mention that 
the computation was performed at the SIB using the BLAST network service. 
The SIB BLAST network service uses a server developed at SIB and the NCBI 
BLAST 2 software. It is implemented on hardware provided by HP. 

In case of problems, please read the online BLAST help . 

If your question is not covered, please contact < helpdesk@expasy . org > . 

NCBI BLAST program reference [PMID: 9254694 ] : 

Altschul S.F., Madden T.L., Schaffer A. A. , Zhang J., Zhang Z., Miller W., 
Lipman D.J. Gapped BLAST and PSI -BLAST: a new generation of protein 
database search programs. Nucleic Acids Res. 25:3389-3402(1997). 



Query length: 2 89 AA 

Date run: 2004-03-23 06:06:22 UTC+0100 on sib-gml . unil . ch 
Program: NCBI BLASTP 1 . 5 . 4 -Paracel [2003-06-05] 
Database : EXPASY/UniProt 

1,414,857 sequences; 451,237,162 total letters 
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ATP synthase gamma subunit [STY3 912] [Salmonella typhi] 


385 


e 


-106 


□ 


tr 


Q8Z9S5 


ATP synthase gamma subunit protein (EC 3.6.1.34) (Memb.. 
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Q9KNH4 


ATP synthase Fl, gamma subunit [VC2765] [Vibrio cholerae] 
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Q7MGH9 


FOFl-type ATP synthase, gamma subunit [W3252] [Vibrio... 
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Q8DDG9 


ATP synthase Fl, gamma subunit [W11020] [Vibrio vulni . . . 
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Q87KA7 


ATP synthase Fl, gamma subunit [VP3 07 0] [Vibrio paraha. . . 
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ATPG VIBAL ATP synthase gamma chain (EC 3.6.3.14) [ATP... 
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ATP synthase gamma chain [ATPG] [Pseudomonas aeruginosa] 


362 


5e 


-99 


□ 


tr 


Q8W7 8 


F0F1 -ATPase subunit gamma [ATPG] [Colwellia maris (Vib... 
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ATP synthase Fl, gamma subunit [ATPG] [Pseudomonas put... 
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ATP synthase Fl, gamma subunit [ATPG] [Pseudomonas syr . . . 
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ATP synthase, Fl gamma subunit [ATPG] [Coxiella burnetii] 
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ATP synthase gamma subunit (EC 3.6.3.14) [ATPG] [Nitro... 
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Probable ATP synthase gamma chain protein (EC 3.6.1.34... 
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ATP synthase gamma chain [ATPG] [Xanthomonas campestri . . . 
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ATPG_BUCAP ATP synthase gamma chain (EC 3.6.3.14) [ATP... 
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ATPG_BUCAI ATP synthase gamma chain (EC 3.6.3.14) [ATP... 
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ATP synthase gamma chain [ATPG] [Xanthomonas axonopodi . . . 
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ATP synthase, gamma chain [XF1144] [Xylella fastidiosa] 
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ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Bordete . . . 
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ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Bordete... 
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ATP synthase gamma chain (EC 3.6.3.14) o [ATPG] [Bordete... 
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ATP synthase gamma subunit (EC 3.6.3.14) [ATPG] [Candi . . . 
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ATPG THIFE ATP synthase gamma chain (EC 3.6.3.14) [ATP... 
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H+-transporting two-sector ATPase, gamma subunit (EC 3... 
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ATP synthase Fl epsilon subunit (Fragment) [ATPG] [Hae... 
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Gamma subunit of membrane -bound ATP synthase [ATPG] [B . . . 
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ATP synthase gamma chain (EC 3.6.1.34) [ATPG] [Neisser. . . 
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ATP synthase Fl, gamma subunit [NMB1935] [Neisseria me... 
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AtpG protein [ATPG] [Wigglesworthia glossinidia brevip . . . 


265 


8e 


-70 


□ 


sp 


Q8 9B4 0 


ATPG_BUCBP ATP synthase gamma chain (EC 3.6.3.14) [ATP... 
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Gamma subunit of membrane -bound ATP synthase [ATPG] [B... 
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H+- transporting ATP synthase gamma chain [ATPG] [Strep... 


210 


2e 


-53 



http://kr.expasy.org/cgi-bin/blast.pl 



3/22/04 



ExPASy BLAST2 Interface 



Page 3 of 5 6 



□ 


sp 


Q9K6H4 


ATPG_BACHD ATP synthase gamma chain (EC 3.6.3.14) [ATP.. 
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ATP synthase Fl, gamma subunit [ATPG] [Streptococcus a.. 
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ATPG_LACLA ATP synthase gamma chain (EC 3.6.3.14) [ATP.. 
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Putative proton-translocating ATPase, gamma subunit (E.. 
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TF1 -gamma subunit [thermophilic bacterium PS3] 
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ATPG_BACSU ATP synthase gamma chain (EC 3.6.3.14) [ATP.. 
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AT PG_ANAS P ATP synthase gamma chain (EC 3.6.3.14) [ATP.. 
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ATPG_BACCA ATP synthase gamma chain (EC 3.6.3.14) [ATP.. 
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ATPG_BACST ATP synthase gamma chain (EC 3.6.3.14) [ATP.. 
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AtpG protein [ATPG] [Listeria monocytogenes, Listeria .. 
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ATPG_PR0M0 ATP synthase gamma chain, sodium ion specif.. 
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ATPG_PHATR ATP synthase gamma chain, chloroplast precu. . 
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ATPG_0D0SI ATP synthase gamma chain, chloroplast precu. . 
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H+-ATPase gamma subunit (EC 3.6.3.14) [ATPG] [Coryneba.. 
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Subunit gamma [ATPG] [Ilyobacter tartaricus] 
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ATPG_ENTHR ATP synthase gamma chain (EC 3.6.3.14) [ATP.. 
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ATP synthase Fl, gamma subunit [ATPG] [Chlorobium tepi . . 
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H+ -ATPase cytoplasmic Fl-part gamma-subunit [ATPG] [St.. 
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ATPG_SYNP6 ATP synthase gamma chain (EC 3.6.3.14) [ATP.. 
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ATPG_SYNP1 ATP synthase gamma chain (EC 3.6.3.14) [ATP.. 
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H+-transporting ATP synthase gamma chain [ATPC] [Synec . . 
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ATPG_SYNY3 ATP synthase gamma chain (EC 3.6.3.14) [ATP.. 
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ATP synthase gamma chain [ATPC] [Gloeobacter violaceus] 
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Graphical overview of the alignments 

, , T ,.., T!:: j to resubmit your query after masking regions matching PROSITE profiles 
li^HP^f I or Pfam HMMs 

(# Help ) (use ScanProsite for more details about PROSITE matches) 
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Hatches on query sequence 
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Alignments 



sp P43716 ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Haemophilus 2 89 AA 

AT P G__HAE I N influenzae] 

align 

Score = 562 bits (1448) , Expect = e-159 

Identities = 289/289 (100%) , Positives = 289/289 (100%) 

Query: 1 MAGAKE I KTKI AS VQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVI SHVS KAS 60 

MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 
Sbjct: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRWISHVSKAS 60 

Query: 61 I G YKHP FL VERE VKKIG I LVI S TDRGMCGGLNVNLF KTTLNQ I KNWKEQN I S TDLGL I GS 12 0 

1 G YKHP FL VERE VKK I G I L VI S TDRGMCG GLNVNL F KTTLNQ I KNWKEQN I S TDLGL I GS 
Sbjct : 61 I GYKHPFLVEREVKKIG I LVI STDRGMCGGLNVNLFKTTLNQ I KtsTWKEQNIS TDLGL I GS 120 

Query: 121 KGI S FFRS FGFNI KGQLSGLGDTPALEEL I GVANTMFDAYRNGE IDAVYI AYNKFVNTMS 180 

KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 
Sbjct: 121 KG IS FFRS FGFNI KGQLSGLGDTPALEEL I GVANTMFDAYRNGE IDAVYI AYNKFVNTMS 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 24 0 

QKPVVQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 
Sbjct: 181 QKP WQQL VPLPE S KDDHLNERQQTWD YL YE PE PKVLLD S LL VR YLE S Q I YQAWDNVAS 240 

Query: 241 EQAARMVAMKAATDNAGNLINDLRLVYNKARQAS ITNELNE I VAGAAAI 2 89 

EQAARMVAMKAATDNAGNLINDLRLVYNKARQAS ITNELNE IVAGAAAI 
Sbjct: 241 EQAARMVAMKAATDNAGNLINDLRLVYNKARQAS ITNELNE IVAGAAAI 28 9 



S P ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Pasteurella 289 AA 

ATPG_PASMU multocida] 

align 



Score = 456 bits (1173), Expect = e-127' 

Identities = 221/289 (76%), Positives = 263/289 (90%) 



Query: 1 MAGAKE I KTKI AS VQ STQKI TKAMEMVATS KMRKTQDRMAAS RP YS ET I RNV I SHVS KAS 60 

MAGAKE I -i-TKI ASV+ STQKITKAMEMVA SKMRKTQ+RM+ + SRPYSETIRNVISHVSKA+ 
Sbjct: 1 MAGAKE IRTKI AS VKSTQKITKAMEMVAASKMRKTQERMSSSRPY SET I RNVI SHVS KAT 60 

Query : 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 120 

IGYKHPFLV+REVKK*G-f +V+STDRG+CGGLNVNLFKT LN++K WKE+++S L LIGS 
Sbjct : 61 IGYKMPFLVDREVKCTGMIWSTDRGLCGGLNWLFKTVLNEMKEWKEKDVSVQLSLIGS 120 

Query: 121 KGI S FFRS FGFNI KGQLSGLGDTPALEEL I GVANTMFDAYRNGE IDAVYI AYNKFVNTMS 18 0 

K I+FF+S G I Q SG+GDTP++E+LIG N+M DAY+ GE+D VY+ YNKF+NTMS 
Sbjct: 121 KSINFFQSLGIKILTQDSGIGDTPSVEQLIGSVNSMIDAYKKGEVDWYLVYNKFINTMS 180 

Query: 181 QKP WQQL VPLPES KDDHLNERQQTWD YL YE PEPKVLLDSLLVRYLESQI YQAWDNVAS 24 0 

QKPV+++L+PLPE +D L ER+Q WDY+YEP+ KVLLD+LLVRYLESQ+YQA V+N+AS 
Sbjct: 181 QKPVLEKLIPLPELDNDELGERKQVWDYIYEPDAKVLLDNLLVRYLESQVYQAAVENLAS 240 

Query: 241 EQAARMVAMKAATDNAGNLINDLRLVYNKARQAS ITNELNE IVAGAAAI 2 89 

EQAARMVAMKAATDNAGNLIN+L+LVYNKARQAS ITNELNE IVAGAAAI 
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Sbjct: 241 EQAARMVAMKAATDNAGNL I NELQLVYNKARQAS ITNELNE I VAGAAAI 2 89 



tr Q7VPP1 ATP synthase gamma chain [ATPG] [Haemophilus 288 AA 

ducreyi] align 

Score = 438 bits (1127) , Expect = e-122 

Identities = 212/289 (73%), Positives = 259/289 (89%), Gaps = 1/289 (0%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVAT^ 60 

MAGAKE I +TKI AS V+ -f TQKI TKAMEMVATS KMRKTQ +RMAA RPYSETIR VISH++K S 
Sbjct: 1 MAGAKEIRTKIASVRNTQKITKAMEMVATSKMRKTQERMAAGRPYSETIRKVISHIAKGS 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

IGYKHPFL+ER+VKK+G LVISTDRG+CGGLN+NLFKTTLN4- K WK+++ + S ~i~LGL-fGS 
Sbjct : 61 IGYKHPFL.IERDVKKVGYLVISTDRGLCGGLNINLFKTTLNEFKAWKDKDVSVELGLVGS 120 

Query: 121 KGI S FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVY I AYNKFVNTMS 180 

KG+-SF+ + S G ++ ++GLGD+P +E + +G N M +AYRNGE+D V IAYN+F NTMS 
Sbjct: 121 KGVS F YQS I GL KVRAH I TGLGD S PEMER I VGAVNEM INAYRNGE VDMVC I AYNRFENTMS 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAVVDNVAS 24 0 

QK V+ QL+PLP+ ++D L E + -4-WDYLYEP P+VLLDSLL+RYLE+Q+YQAWDN+AS 
Sbjct: 181 QKTVIAQLLPLPKLENDEL - ETKCS WDYLYEPNPQVLLDSLLIRYLETQVYQAWDNLAS 239 

Query: 241 EQAARMVAMKAATDNAGNLINDLRLVYNKARQAS ITNELNE I VAGAAAI 2 89 

EQAARMVAMKAATDNAG LI + 4-L+LVYNKARQASITNELNEIVAGAAAI 
Sbjct: 24 0 EQAARMVAMKAATDNAGAL IDE LQLVYNKARQAS ITNELNE I VAGAAAI 2 88 



S P P00837 ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Escherichia 2 87 

ATPG_ECOLI coli, AA 

Escherichia coli 06, Escherichia coli 0157 :H7, Shigella align 
f lexneri] 

Score = 390 bits (1001) , Expect = e-107 

Identities = 188/289 (65%), Positives = 237/289 (81%), Gaps = 2/289 (0%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MAGAKE I + +• K I AS VQ + TQ K I TKAME M V A SKMRK-f QDRMAASRPY+ET-i-R VI H++ + 
Sbjct: 1 MAGAKEIRSKIASVQNTQKITKAMEMVAASKMRKSQDRMAASRPYAETMRKVIGHLAHGN 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 120 

+ YKHP+L +R*VK++G LV+STDRG-f CGGLN+NLFK L ++K W ++ + DL +IGS 
Sbjct : 61 LEYKHPYLEDRDVKRVGYLWSTDRGLCGGLNINLFKKLLAEMKTWTDKGVQCDLAMIGS 120 

Query: 121 KGI S FFRS FGFNIKGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVYI AYNKFVNTMS 18 0 

KG+SFF S G N+ Q++G+GD P+L ELIG M AY G +D +YI NKF+NTMS 

Sbjct: 121 KGVSFFNSVGGNWAQVTGMGDNPSLSELIGPVKVMLQAYDEGRLDKLYIVSNKFINTMS 18 0 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 240 

Q P + QL+PLP S DD L + ++WDYLYEP+PK LLD+LL RY+ESQ+YQ W+N+AS 
Sbjct: 181 QVPTISQLLPLPASDDDDL- -KHKSWDYLYEPDPKALLDTLLRRYVESQVYQGWENLAS 238 

Query: 241 EQAARMVAMKAATDNAGNL I NDLRLVYNKARQAS ITNELNE I VAGAAAI 289 
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EQAARMVAMKAATDN G+LI + L + L VYNKARQ AS I T EL EIV+GAAA+ 
Sbjct: 239 EQAARMVAMKAATDNGGSLIKELQLVYNKARQASITQELTEIVSGAAAV 287 



tr Q8ZKW8 Membrane -bound ATP synthase, Fl sector, gamma -subunit (EC 
3.6.3.14) 

[ATPG] [Salmonella typhimurium] 



287 
AA 

align 



Score = 389 bits (999) , Expect = e-107 

Identities = 188/289 (65%), Positives = 237/289 (81%), Gaps = 2/289 (0%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVAT^ 60 

MAGAKEI++KIASVQ+TQKITKAMEMVA SKMRK+QDRMAASRPY+ET+R VI H+ + + 
Sbjct: 1 MAGAKEIRSKIASVQNTQKITKAMEMVAASKMRKSQDRMAASRPYAETMRKVIGHLANGN 60 

Query : 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

+ YKHP+L ER+VK++G LV+STDRG+CGGLN+NLFK L + K W + + + +L + IGS 
Sb j c t : 61 LEYKHPYLEERDVKRVGYLWSTDRGLCGGLNINLFKKLLADMKAWSDKGVQCELAMIGS 12 0 

Query: 121 KGI S FFRS FGFNI KGQLSGLGDTPALEEL I GVANTMFDAYRNGE IDAVYI AYNKFVNTMS 18 0 

KG+SFF S G N+ Q++G+GD P + L ELIG M AY G +D +YI NKF+NTMS 

Sbjct: 121 KGVSFFNSVGGNWAQVTGMGDNPSLSELIGPVKVMLQAYDEGRLDICLYIVSNKFINTMS 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 240 

Q P + QL+PLP S+DD L + + + WDYLYEP+PK LLD+LL RY+ESQ+YQ W+N+AS 
Sbjct: 181 QVPTITQLLPLPASEDDDL - - KRKAWDYLYEPDPKALLDTLLRRYVESQVYQGWENLAS 238 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

EQAARMVAMKAATDN G+LI + L + L V YNKARQAS I T EL EIV+GAAA+ 
Sbjct: 239 EQAARMVAMKAATDNGGSLI KELQLVYNKARQAS I TQELTE I VSGAAAV 287 



tr Q9RFL4 ATP synthase subunit gamma [ATPG] [Salmonella typhimurium] 2 87 AA 



Score = 389 bits (999) , Expect = e-107 

Identities = 188/289 (65%) , Positives = 237/289 (81%) , Gaps = 2/289 (0%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MAGAKE I + +KI AS VQ +TQKI TKAMEMVA SKMRK+QDRMAASRPY+ET+R VI H++ + 
Sbjct: 1 MAGAKEIRSKIASVQNTQKITKAMEMVAASKMRKSQDRMAASRPYAETMRKVIGHLAHGN 60 

Query: 61 I G YKHP FL VERE VKKI G I L VI S TDRGMCGGLNVNLF KTTLNQ I KNWKEQN I S TDLGL I GS 12 0 

+ YKHP+L +R+VK++G LV+STDRG+CGGLN+NLFK L ++K W + + + DL + IGS 
Sbjct : 61 LEYKHPYLEDRDVKRVGYLWSTDRGLCGGLNINLFKKLLAEMKTWTDKGVQCDLAMIGS 12 0 

Query: 121 KG IS FFRS FGFNI KGQLSGLGDTPALEEL I GVANTMFDAYRNGE IDAVYI AYNKFVNTMS 180 

KG+SFF S G N+ Q++G+GD P+L ELIG M AY G +D +YI NKF+NTMS 

Sbjct: 121 KGVSFFDSVGGNWAQVTGMGDNPSLSELIGPVKVMLQAYDEGRLDKLYIVSNKFINTMS 180 

Query: 181 QKP WQQLVPLPE S KDDHLNERQQTWD YL YE PE PKVLLD S LL VR YLE S Q I YQAWDNVAS 240 

Q P + QL+PLP S DD L + ++WDYLYEP+PK LLD+LL RY+ESQ+YQ W+N+AS 
Sbjct: 181 QVPTISQLLPLPASDDDDL- -KHKSWDYLYEPDPKALLDTLLRRYVESQVYQGWENLAS 238 



align 
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Query: 241 EQAARMVAMKAATDNAGNL I NDLRLVYNKARQ AS ITNELNE I VAGAAAI 289 

EQAARMVAMKAATDN G+LI 4-L+LVYNKARQAS IT EL ElV-f GAAA+ 
Sbjct: 239 EQAARMVAMKAATDNGGSLIKELQLVYNKARQASITQELTEIVSGAAAV 287 



tr Q7NA93 ATP synthase gamma chain [ATPG] [Photorhabdus luminescens 
(subsp . 
laumondii) ] 



287 
AA 

align 



Score = 387 bits (994) , Expect = e-106 

Identities = 188/289 (65%), Positives = 238/289 (82%), Gaps = 2/289 (0%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVAT 60 

MAGAKE I +TKI AS VQ+TQKITKAMEMVA SKMRKTQDRMAASRPY+ETIR+VI H++ + 
Sbjct: 1 MAGAKEIRTKIASVQNTQKITKAMEMVAASKMRKTQDRMAASRPYAETIRSVIGHLALGN 60 

Query: 61 I G YKHP FL VERE VKKI G I L V I S TDRGMCGGLNVNLF KTTLNQ I KNWKEQN I S TDLGL I GS 12 0 

+ YKHP+L ERE K+4-G LV+STDRG+CGGLN NLFK ++ + + +L LIGS 

Sbjct : 61 LEYKHPYLEERETKRVGYLWSTDRGLCGGLNTNLFKKLLSEMKDWSDKDVQCELALIGS 120 

Query: 121 KG I S FFRSFGFNI KGQLSGLGDTPALEEL I GVANTMFDAYRNGE IDAVYI AYNKFVNTMS 180 

K SFF S G N+ Q++G+GD P+L ELIG N M AY G +D +Y+ NKF+NTMS 
Sbjct: 121 KATSFFASVGGNWAQVTGMGDNPSLSELIGPVNIMLRAYDEGRLDKLYWTNKFINTMS 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 24 0 

Q+P + QL+PLP D+ L ++++WDYLYEP+PK LLD LL RY+ESQ+YQ VV+N+AS 
Sbjct: 181 QEPTITQLLPLPAGDDETL - -KKKSWDYLYEPDPKALLDILLRRYVESQVYQGWENLAS 238 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 28 9 

EQAARMVAMKAATDN G+LI 4-L+LVYNKARQASIT EL EIV+GA+A+ 
Sbjct: 239 EQAARMVAMKAATDNGGSL I KELQLVYNKARQAS ITQELTE I VSGAS AV 287 



tr Q8E8B9 ATP synthase Pl # gamma subunit [ATPG] [Shewanella oneidensis] 286 AA 



Score = 385 bits (990) , Expect = e-106 

Identities = 183/289 (63%), Positives = 237/289 (81%), Gaps = 3/289 (1%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MAGAKEIKTKIASV++TQKIT AMEMVA SKMR+ Q+RMAASRPY+E++R VI HV+ + S 
Sbjct: 1 MAGAKEIKTKIASVKNTQKITSAMEMVAASKMRRAQERMAASRPYAESMRKVIGHVAQGS 60 

Query : 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 120 

+ YKHP+L RE K++G +V++TDRG+ CGGLNVNLFK + +K+WKEQ + IG + 

Sbjct: 61 LEYKHPYLEWEAKRVGYIWATDRGLCGGLNWLFKKWADVKSWKEQGAEFEFCPIGA 12 0 

Query: 121 KG IS FFRSFGFNI KGQLSGLGDTPALEEL I GVANTMFDAYRNGE IDAVYI AYNKFVNTMS 180 

+ + FF+SFG + Q SGLGD P L +LIG M +AY G++D +Y+ +NKFVNTM+ 
Sbjct: 121 RSVQFFKSFGGQVSAQASGLGDAPKLNDLIGTVQVMLEAYNEGKLDRLYWFNKFVNTMT 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAVVDNVAS 240 

Q PV++QL+PLP+S+DD + R WDY+YEP+PK LLD+LLVRY+ESQ+YQ W+N+AS 
Sbjct: 181 QTPVIEQLLPLPKSEDDEVAHR WDYIYEPDPKALLDTLLVRYVESQVYQGWENIAS 237 
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Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 2 89 

EQAARMVAMKAATDNAG LI+DL+LVYNKARQA+IT EL+EIV+GA+A+ 
Sbjct: 238 EQAARMVAMKAATDNAGTLIDDLQLVYNKARQAAITQELSEIVSGASAV 286 



tr Q8Z2Q5 ATP synthase gamma subunit [STY3912] [Salmonella 287 AA 

typhi] align 

Score = 385 bits (989) , Expect = e-106 

Identities = 187/289 (64%), Positives = 235/289 (80%), Gaps = 2/289 (0%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MAGAKEI++KIASVQ+TQKITKAMEMVA SKMRK+QDRMAASRPY+ET+R VI H+ + + 
Sbjct: 1 MAGAKEIRSKIASVQNTQKITKAMEMVAASKMRKSQDRMAASRPYAETMRKVIGHLANGN 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

+ YKHP+L ER+VK++G LV+STD G+CGGLN+NLFK L +K W + + + +L +IGS 
Sbjct : 61 LEYKHPYLEERDVKRVGYLWSTDCGLCGGLNINLFKKLLADMKAWSDKGVQCELAMIGS 120 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

KG+SFF S G N+ Q++G+GD P+L ELIG M AY G +D +YI NKF+NTMS 

Sbjct: 121 KGVSFFNSVGGNWAQVTGMGDNPSLSELIGPVKVMLQAYDEGRLDKLYIVSNKFINTMS 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 240 

Q P 4- QL+PLP S+DD L + + WDYLYEP+PK LLD+LL RY+ESQ+YQ VV+N+AS 
Sb j c t : 181 QVPTITQLLPLPASEDDDL - - KRTAWD YL YEPD PKALLDTLLRR YVE S QVYQG WENLAS 2 3 8 

Query: 241 EQAARMVAMKAATDNAGNLINDLRLVYNKARQASITNELNEI VAGAAAI 28 9 

EQAARMVAMKAATDN G+LI +L+LVYNKARQASIT EL EIV+GAAA+ 
Sbjct: 239 EQAARMVAMKAATDNGGSL I KELQLVYNKARQAS ITQELTE I VSGAAAV 287 



tr Q8Z9S5 ATP synthase gamma subunit protein (EC 3.6.1.34) (Membrane- 287 
bound AA 
ATP synthase, Fl sector, gamma -subunit) [ATPG] [Yersinia align 
pestis] 

Score = 381 bits (979) , Expect = e-105 

Identities = 186/289 (64%), Positives = 236/289 (81%), Gaps = 2/289 (0%) 

Query: 1 I^GAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MAGAKEI + +KIASVQ+TQKITKAMEMVA SKMRK+ Q+ RMAASRPY-f ET+R+VI H+ + + 
Sbjct: 1 MAGAKEIRSKIASVQNTQKITKAMEMVAASKMRKSQERMAASRPYAETMRSVIGHLAi^ 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKlSrWKEQNISTDLGLIGS 12 0 

+ YKHP+L ER+VK++G LV+STDRG+ CGGLN+NLFK L ++K W E+ + DL LIGS 
Sbjct : 61 LEYKHPYLEERDVKRVGYLVVSTDRGLCGGLNINLFKRLLAEMKGWSEKGVECDLALIGS 12 0 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

K SFF SGI Q++G+GD P+L ELIG M AY G +D +YI NKF+NTMS 

Sbjct: 121 KAASFFGSVGGKIVAQVTGMGDNPSLSELIGPVK^MLQAYDEGRLDKLYIVNNKFINTMS 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAVVDNVAS 24 0 

Q+P + QL+PLP ++D L ++++WDYLYEP+PK LLD+LL RY+ESQ+YQ W+N+AS 
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Sbjct: 181 QEPRIMQLLPLPPAEDGEL - - KKKSWDYLYEPDPKALLDTLLRRYVESQVYQGWENLAS 238 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

EQAARMVAMKAATDN G+LI + L+LVYNKARQASIT EL EIV GA+A+ 
Sb j c t : 23 9 EQAARMVAMKAATDNGGSL I KELQLVYNKARQAS I TQELTE I VGGAS AV 2 87 



tr Q9KNH4 ATP synthase Fl, gamma subunit [VC27 6 5] [Vibrio cholerae] 28 8 AA 

align 

Score = 376 bits (965) , Expect = e-103 

Identities = 179/289 (61%) , Positives = 233/289 (79%) , Gaps = 1/289 (0%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MAGAKEI+TKI SV+STQKITKAMEMVA SKMR++QD M +SRPY++TIR VI HV+ AS 
Sbjct: 1 MAGAKEIRTKIGSVKSTQKITKAMEMVAASKMRRSQDAMESSRPYAQTIRKVIGHVANAS 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 120 

+ Y+HP+L ERE K++G ++ ISTDRG+CGGLN+NLFK + ++ WKE + +L +IGS 

Sbjct : 61 LEYRHPYLEEREAKRVGYIIISTDRGLCGGLNINLFKKAITDMQTWKEKGAQIELAIIGS 120 

Query: 121 KGI S FFRS FGFNI KGQLSGLGDTPALEEL I GVANTMFDAYRNGE I DAVY I AYNKFVNTMS 180 

K +FF + G + Q+SGLGD+P+LE+LIG M Y GE+D +Y+ +N+FVNTM 

Sbjct: 121 KATAFFNNSGAKVAAQVSGLGDSPSLEDLIGSVGVMLKKYDKGELDRLYLVFNQFVNTMV 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAVVDNVAS 240 

QKP + QL+PLP+S + + + R WDY+YEPEPK LLD+LL+R++ESQ+YQ W+N+A 
Sbjct: 181 QKPKIDQLLPLPKSDSEDM-QRDHMWDYIYEPEPKPLLDALLLRFIESQVYQGVVENLAC 239 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

EQAARMVAMKAATDNA NLI+DL+LVYNKARQA+ IT EL+EIV GAAA+ 
Sbjct: 240 EQAARMVAMKAATDNASNLIDDLQLVYNKARQAAITQELSEIVGGAAAV 288 



tr Q7MGH9 FOFl-type ATP synthase, gamma subunit [W3252] [Vibrio 288 
vulnificus AA 
(strain YJ016)] align 

Score = 375 bits (964) , Expect = e-103 

Identities = 180/289 (62%) , Positives = 235/289 (81%) , Gaps = 1/289 (0%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MAGAKEI++KI SV+STQKITKAMEMVA SKMR++QD M ASRPY+ET+R VI HV+ AS 
Sbjct: 1 MAGAKEIRSKIGSVKSTQKITKAMEMVAASKMRRSQDAMEASRPYAETMRKVIGHVANAS 60 

Query : 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 120 

+ Y+HP+L ERE K++G ++ISTDRG+CGGLN+N+FK + + + WKE+ +L + IGS 

Sb j c t : 61 LEYRHPYLDEREAKRVGYI I ISTDRGLCGGLNINVFKKAVTDMQAWKEKGAEVELAVIGS 12 0 

Query: 121 KG IS FFRS FGFNI KGQLSGLGDTPALEEL I GVANTMFDAYRNGE I DAVY I AYNKFVNTMS 180 

K +FF+ G + Q+SGLGD+P+LE+LIG + M + Y GE+D +Y+ +NKFVNTM 
Sbjct: 121 KATAFFKHGGAKVAAQVSGLGDSPSLEDLIGSVSVMLEKYDEGELDRLYLVFNKFVNTMV 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 240 
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Q+P + QL+PLP+S D +R+ +WDY+YEPEP+ LLD+LLVRY+ESQ+YQ W+N+A 

Sbjct: 181 QQPTIDQLLPLPKS -DSKDMQREHSWDYIYEPEPQALLDALLVRYVESQVYQGWENLAC 239 

Query: 241 EQAARMVAMKAATDNAGNLINDLRLVYNKARQASITNELNEIVAGAAAI 2 89 

EQAARMVAMKAATDNA NLI+DL LVYNKARQA+IT EL+EIV GAAA+ 
Sbjct: 24 0 E Q AARM VAMKAATDNATNL I DD LE L V YNKARQ AA ITQELSEI VGG AAAV 288 



tr Q8DPG9 ATP synthase Fl, gamma subunit [W11020] [Vibrio vulnificus] 288 AA 

align 

Score = 375 bits (964) , Expect = e-103 

Identities = 180/289 (62%), Positives = 235/289 (81%), Gaps = 1/289 (0%) 

Query: 1 l^GAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MAGAKEI ++KI SV+STQKITKAMEMVA SKMR++QD M ASRPY+ET+R VI HV+ AS 
Sbjct: 1 MAGAKEIRSKIGSVKSTQKITKAMEMVAASKMRRSQDAMEASRPYAETMRKVIGHVANAS 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

+ Y+HP+L ERE K++G ++ISTDRG+CGGLN+N+FK + + + WKE + +L + IGS 

Sbjct : 61 LEYRHPYLDEREAKRVGYI I ISTDRGLCGGLNINVFKKAVTDMQAWKEKGAEVELAVIGS 12 0 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 18 0 

K +FF + G + Q+SGLGD+P+LE+LIG + M + Y GE+D +Y+ +NKFVNTM 
Sbjct: 121 KATAFFKHGGAKVAAQVSGLGDSPSLEDLIGSVSVMLEKYDEGELDRLYLVFNKFVNTMV 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 240 

Q+P + QL+PLP+S D +R+ +WDY+YEPEP+ LLD+LLVRY+ESQ+YQ W+N+A 

Sbjct: 181 QQPTIDQLLPLPKS -DSKDMQREHSWDYIYEPEPQALLDALLVRYVESQVYQGWENLAC 239 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 2 89 

EQAARMVAMKAATDNA NLI+DL LVYNKARQA+IT EL+EIV GAAA+ 
Sbjct: 24 0 EQAARMVAMKAATDNATNLIDDLELVYNKARQAAITQELSEIVGGAAAV 2 88 



tr Q87KA7 ATP synthase Fl, gamma subunit [VP3070] [Vibrio 288 
parahaemolyticus] AA 

align 

Score = 374 bits (959) , Expect = e-102 

Identities = 178/289 (61%), Positives = 231/289 (79%), Gaps = 1/289 (0%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKJ^RKTQDRMAASRPYSETIRNVISH 60 

MAGAKE1+ KI SV+STQKITKAMEMVA SKMR++QD M ASRPY+ET+R VI HV+ A+ 
Sbjct: 1 MAGAKEIRNKIGSVKSTQKITKAMEMVAASKMRRSQDAMEASRPYAETMRKVIGHVANAN 60 

Query: 61 I G YKHP FL VERE VKKI G I L V I S TDRGMCGGLNVNLFKTTLNQ I KNWKEQNI S TDLGL I GS 12 0 

+ Y+HP+L ERE K++G +++STDRG+CGGLN+N+FK + 1+ WKE+ +L +IGS 

Sbjct : 61 LEYRHPYLEEREAKRVGYIIVSTDRGLCGGLNINVFKKAVTDIQTWKEKGAEIELAVIGS 12 0 

Query: 121 KG I S FFRS FGFNI KGQLSGLGDTPALEELIGVANTMFDAYRNGE I DAVYI AYNKFVNTMS 180 

K +FF+ G + Q+SGLGD+P+LE+LIG M Y GE+D +Y+ +NKFVNTM 

Sbjct: 121 KATAFFKHGGAKVAAQVSGLGDSPSLEDLIGSVGVMLKKYDEGELDRLYWFNKFVNTMV 180 
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Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 24 0 

Q+P + QL+PLP+S D +R+ -fWDY-fYEPEPK LLD+LLVRY+ESQ+YQ W+N+A 

Sbjct: 181 QQPTIDQLLPLPKS-DSKEMQREHSWDYIYEPEPKPLLDTLLVRYVESQVYQGWENLAC 239 

Query: 241 EQAARMVAMKAATDNAGNLINDLRLVYNKARQAS ITNELNE I VAGAAAI 2 89 

EQAARM+AMKAATDNA NLI DL LVYNKARQA+IT EL+EIV GA+A+ 
Sbjct: 24 0 EQAARMIAMKAATDNATNLIEDLELVYNKARQAAITQELSEIVGGASAV 28 8 



S P P12990 ATP synthase gamma chain (EC 3.6.3*14) [ATPG] [Vibrio 288 AA 

ATPG_VIBAL alginolyticus] 

align 

Score = 373 bits (958) , Expect = e-102 

Identities = 175/289 (60%), Positives = 232/289 (79%), Gaps = 1/289 (0%) 

Query: 1 MAGAKE I KTKI AS VQSTQKI TKAMEMVATS KMRKTQDRMAASRP YSETIRNVI SHVS KAS 60 

MAGAKEI+ KI SV+STQKITKAMEMVA SKMR++QD M ASRPY+ET+R VI HV+ A+ 
Sbjct: 1 MAGAKEIRNKIGSVKSTQKITKAMEMVAASKMRRSQDAMEASRPYAETMRKVIGHVAN^ 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

+ Y+HP+L ERE K++G +++STDRG+CGGLN+N+FK + + + W+E + +L ++GS 

Sbjct : 61 LEYRHPYLEEREAKRVGYIIVSTDRGLCGGLNINVFKKAVTDMQTWREKGAEIELAWGS 120 

Query: 121 KG I S F FR S FG FN I KG QLS GLGD T PAL E E L I G VANTM FD AYRNGE I DAVY I AYNKF VNTM S 180 

K +FF+ G + Q+SGLGD P+LE+LIG M Y GE+D +Y+ +NKFVNTM 

Sbjct: 121 KATAFFKHGGAKVAAQVSGLGDNPSLEDLIGSVGVTVILKKYDEGELDRLYWFNKFWTMV 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 24 0 

Q+P + QL+PLP+S + + +R+ +WDY+YEPEPK LLD+LLVRY+ESQ+YQ W+N+A 
Sbjct: 181 QQPTIDQLLPLPKSDSEEM-QREHSWDYIYEPEPKPLLDTLLVRYVESQVYQGWENLAC 239 

Query: 241 EQAARMVAMKAATDNAGNLINDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

EQAARM + AM KAATDN A NLI+DL LVYNKARQA+IT EL+EIV GAAA+ 
Sbjct: 240 E QAARM I AMKAATDNATNL I DDLEL VYNKARQAA I TQELS E I VGGAAAV 288 



tr Q9HT19 ATP synthase gamma chain [ATPG] [Pseudomonas 2 86 AA 

aeruginosa] align 

Score = 362 bits (928) , Expect = 5e-99 

Identities = 178/289 (61%), Positives = 225/289 (77%), Gaps = 3/289 (1%) 

Query: 1 MAGAKE I KTKI AS VQSTQKITKAMEMVATS KMRKTQDRMAASRPYSET IRNVI SHVS KAS 60 

MAGAKEI++KIAS++STQKIT AME VA SKMRK Q RMAA RPY+E IR VI H++ A+ 
Sbjct: 1 MAGAKE IRS KI AS I KSTQKI TNAMEKVAVS KMRKAQMRMAAGRP YAER I RQVI GHLANAN 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

Y+HPF+VEREVK++G +V+S+DRG+CGGLN+NLFK+ + + ++EQ DL +IGS 

Sbjct : 61 PEYRHPFMVEREVKRVGYIWSSDRGLCGGLNINLFKSLVKDMSGYREQGAEIDLCVIGS 120 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 18 0 

KG SFFRSFG N+ +S LG+ P++ +LIG M DAY G ID +++ NKFVNTM+ 

Sbjct: 121 KGASFFRSFGGNWAAISHLGEEPSINDLIGSVKVMLDAYLEGRIDRLFVVSNKFVNTMT 180 



http://kr.expasy.org/cgi-bin/blast.pl 



3/22/04 



ExPASy BLAST2 Interface 



Page 14 of 56 



Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 240 

QKP V+QL+PL D L WDYLYEP+ K LLD LLVRY+ESQ-f YQAVV+N A 

Sbjct: 181 QKPTVEQLIPLVADDDQELKHH WDYLYEPDAKSLLDGLLVRYVESQVYQAVVENNAC 237 

Query: 241 E Q AARM VAMKAATDNAGNL I NDLRL VYNKARQ AS I TNE LNE I VAG AAA I 2 89 

EQAARM+AMK ATDNAG LI+DL+ L+YNKARQA+IT E++EIV GAAA+ 
Sbjct: 238 EQAARMIAMKNATDNAGELISDLQLIYNKARQAAITQEISEIVGGAAAV 286 



tr Q8W78 FOFl-ATPase subunit gamma [ATPG] [Colwellia maris (Vibrio sp- 287 AA 
(strain ABE-1) ) ] 

align 

Score = 353 bits (906) , Expect = 2e-96 

Identities = 171/289 (59%) , Positives = 223/289 (76%) , Gaps = 3/289 (1%) 

Query: 1 lYLAGAKEIKTKIASVQSTQKITKAMEMVAT^ KAS 60 

MA KEIKTKIASV4- TQKIT AMEMVA SKMRK Q+ MAASRPY+ IRNVI H++ + 
Sbjct: 1 MAVGKEIKTKIASVKGTQKITSAMEMVAASKMRKAQEGI4AASRPYATNIRNV 60 

Que r y : 61 I GYKHP FLVERE VKK I G I L V I S TDRGMCGGLNVNL FKTTLNQ I KNWKEQN ISTDLGLIGS 120 

+ Y+HP++ ERE K++G +V+S+DRG+CGGLN+NLFK L + + +IGS 

Sbjct : 61 LEYRHPYMDEREAKRVGYIWSSDRGLCGGLNINLFKKVLADAAEKQASGAEVEFCVIGS 12 0 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 18 0 

K +FF + G + Q+SGLGD+P+L +L+G M AY NGEID +++ YNKFVNTM+ 

Sbjct: 121 KATAFFNNMGAKVSAQISGLGDSPSLTDLVGSVAViyiLKAYDNGEIDRLHWYNKFWTMT 180 

Query: 181 QKP WQQLVPLPE S KDDHLNERQQTWD YL YE PE PKVLLDS LLVR YLESQ I YQAWDNVAS 240 

Q+P + QL+PLP-fS D+ + + R WDY+YEP+ LLD LLVRY-f-ESQ-f YQ W-fN+A 
Sbjct: 181 QEPTIDQLLPLPKSDDEAISHR WDYIYEPDANSLLDQLLVRYIESQVYQGWENIAC 237 

Query: 241 EQAARMVAMKAATDNAGNLINDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

EQA+RMV+MKAATDNAG-f-LI+DL+LVYNKARQA+IT EL E I VAG AAA + 
Sbjct: 23 8 EQASRMVSMKAATDNAGDLIDDLQLVYNKARQAAITQELGEIVAGAAAV 2 86 



tr Q88BX3 ATP synthase Fl, gamma subunit [ATPG] [Pseudomonas putida 286 
(strain AA 
KT2440)] align 

Score = 349 bits (896) , Expect = 2e-95 

Identities = 173/289 (59%), Positives = 223/289 (76%), Gaps = 3/289 (1%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKKRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MAGAKEI + + KIAS + + STQKIT AME VA SKMRK Q RMAASRPY+E IR VI H++ A+ 
Sbjct: 1 MAGAKE I RS KI AS I KS TQKI TS AME KVAVS KMRKAQMRMAASRP YAER I RQ V IGHL ANAN 60 

Query : 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 120 

Y+HPF++ER VK-f- G +V+S+DRG+CGGLN NLFK + + +EQ + DL +IGS 
Sbjct : 61 PEYRHPFMIERPVKRAGYIWSSDRGLCGGLNTNLFKALVKDMSANREQGVEIDLCVIGS 120 

Query: 121 KGI S FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVYI AYNKFVNTMS 180 

KG + FFR FG N+ +S LG+ P+ + +LIG M DAY +G ID + + NKF+NTM+ 
Sbjct: 121 KGATFFRIFGGNWAAISHLGEEPSINDLIGSVKVMLDAYLDGRIDRLSVVSNKFINTMT 180 
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Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 24 0 

QKP V+QLVPL + D L WDYLYEP+ K LLD L+VRY+ESQ+YQAW+N A+ 

Sbjct: 181 QKPTVEQLVPLVATPDQDLKHH----WDYLYEPDAKELLDGLMVRYVESQVYQAVVENNAA 237 

Query: 241 EQAARMVAMKAATDNAGNLINDLRLVYNKARQASITNELNEIVAGAAAI 2 89 

EQAARM+AMK ATDNAG+LI +L+L+YNKARQA+IT E++EIV GAAA+ 
Sbjct: 238 EQAARMIAMKNATDNAGDLIKELQLIYNKARQAAITQEISEIVGGAAAV 286 



tr Q87TT3 ATP synthase Fl, gamma subunit [ATPG] [Pseudomonas syringae 2 86 

(pv. AA 
tomato) ] align 

Score = 347 bits (891), Expect = 9e-95 

Identities = 170/289 (58%), Positives = 225/289 (77%), Gaps = 3/289 (1%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

M AG AKE I + + K IAS -f + S TQ KIT AME VA SKMRK Q RMAASRPY+E IR VI H++ A+ 
Sbjct: 1 MAGAKEIRSKIASIKSTQKITSAMEKVAVSKMRKAQMRMAASRPYAERIRQVIGHLANAN 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLMVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

Y HPF++ER +K++G +V+S+DRG+CGGLN NLFKT + + +E + DL H-4-GS 
Sbjct : 61 PEYLHPFMIERPLKRVGYVWSSDRGLCGGLNTNLFKTLVKDMAVNRENGVEIDLCWGS 120 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

KG +FFR+FG M+ +S LG~t~ P+ + +LIG M DAY +G ID + + NKF+NTM+ 

Sbjct: 121 KGAAFFRNFGGNWAAISHLGEEPSINDLIGSVKVMLDAYLDGRIDRLSVVSNKFINTMT 180 

Query: 181 QKPWQQLVPLPESKI)DHLNERQQTWDYLYEPEPKVLLDSLLWYLESQIYQAWDNVAS 24 0 

Q+P V-fQL+PL + D L WDYLYEP+ K LLD L+VRY-f ESQ+YQAW+N A+ 

Sbjct: 181 QQPTVEQL I PLVATPDQGLKHH WD YL YE PD AKELLDGLMVR YVE S QVYQAWENNAA 237 

Query: 241 EQAARMVAMKAATDNAGNLINDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

EQAARM+AMK ATDKAG+LI +DL+L+ YNKARQA+ IT E++EIV GAAA+ 
Sbjct: 238 EQAARMIAMKNATDNAGDLISDLQLIYNKARQAAITQEISEIVGGAAAV 286 



tr Q83AF6 ATP synthase, Fl gamma subunit [ATPG] [Coxiella burnetii] 289 AA 

align 

Score = 338 bits (868), Expect = 4e-92 

Identities = 169/291 (58%), Positives = 223/291 (76%), Gaps = 5/291 (1%) 

Query: 1 ^GAKEIKTKIASVQSTQKITKAMEMVATSKJVIRKTQDRMAASRPYSETIRNVISHVSKAS 60 

M + A+EI+TKIAS + + +TQKIT+AME+VA SKMRK QDRMA SRPY-f IR VISHV+ + 
Sbjct: 1 MS KARE IRTKI AS I KNTQKITRAMELVAAS KMRKAQDRMAMSRP YAS KIRKVT SHVAASH 60 

Query: 61 IGYKHPFLVERE-VKKIGILVISTDRGMCGGLMVNLFKTTLNQIKNWKEQNISTDLGLIG 119 

Y HP+L +RE +K++G ++++TDRG+CGGLNVNLF+ T + +K W+ NI DL +IG 
Sbjct : 61 AEYPHPYLQQRENIKRVGYIIVTTDRGLCGGLNVNLFRTAIADMKKWQADNIGMDLCVIG 120 

Query: 12 0 S KGI S FFRS FGFNI KGQLSGLGDTPALEEL I GVANTMFDAYRNGE IDA VYI AYNKFVNTM 17 9 

KG +FFR +G N+ LGD P M D Y +IDA+YIA N+FVNTM 



http://kr.expasy.org/cgi-bin/blast.pl 



3/22/04 



ExPASy BLAST2 Interface 



Page 16 of 56 



Sbjct: 121 RKGEAFFRRYGGNVLAVADHLGDAPEVQDIIGIVKVMLDQYDKQQIDAIYIATNEFWTM 180 

Query: 180 SQKPWQQLVPLPESKDDHLNERQQTWDYLYEP-EPKVLL.DSLLVRYLESQIYQAWDNV 238 

QKP+V+QL+PL K D WDY-f YEP E K LL+ LLVRY-f ESQ+YQAV-f-f N+ 

Sbjct: 181 VQKPLVRQLLPL KTDEEEVEGGYWDYIYEPDESKDLLEMLLVRYIESQVYQAVIENI 237 

Query: 23 9 ASEQAARMVAMKAATDNAGNLINDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

A EQ+ARMVAMK AT+NAG LI++ LRL+ YNKARQA IT E+ EIVAGAAA+ 
Sbjct: 23 8 ACEQSARMVAMKNATENAGQLIDELRLIYNKARQAGITREIAEIVAGAAAV 288 



tr Q82XP9 ATP synthase gamma subunit (EC 3.6.3.14) [ATPG] [Ni trosomonas 294 AA 
europaea] 

align 

Score = 337 bits (865) , Expect = le-91 

Identities = 159/294 (54%), Positives = 222/294 (75%), Gaps = 5/294 (1%) 

Query: 1 I^GAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

M ++EI+ KI SV++TQKIT+AMEMVA SKMRK QDRM +RPY E IRNV +H+S AS 
Sbjct: 1 MPSSREIRNKIKSVKNTQKITRAMEMVAASKMRKAQDRMKKARPYGEKIRNVAAHMSNAS 60 

Query: 61 IG YKHP FL VERE - VKKI G I L VI S TDRGMCGGLNVNL FKTTLNQ I KNWKEQN I S TDLGL IG 119 

+ Y+HPFL+ R+ VK+ +G I + V+ + +D +G+ CGGLN N+ + LN+I + W+ + D IG 

Sbjct : 61 VEYRHPFLISRDSVKRVGIIWTSDKGLCGGLNTNVLRRALNEIRTWETEGNHVDACCIG 120 

Query: 12 0 SKGI S F FRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE ID AVY I AYNKFVNTM 179 

+ KG+ F G + Q++GLGD P +E LIG + DAY G++D VYI YN+F+NTM 
Sbjct: 121 NKGLGFMSRLGTQVISQVTGLGDAPNMERLIGAVKWLDAYTEGQLDRVYIFYNRFINTM 18 0 

Query: 18 0 SQKPWQQLVPLPE S KDDHLNERQQTWD YL YE PE PKVLLDS LL VR YLES Q I YQAW 2 35 

Q PV++QL-hPL + S+D + WDY+YEPE K ++D ++VRY+E+ +YQAV 

Sbjct: 181 KQMPVMEQLLPLTDDRISSEDGEARPTRAPWDYIYEPEAKPVIDDIMVRYIEALVYQAVA 240 

Query: 236 DNVASEQAARMVAMKAATDNAGNLINDLRLVYNKARQAS ITNELNE I VAGAAAI 2 89 

+N+ AS EQ+ ARMVAMKAA+DNAGNL I + 4-L L+YNK+ RQA+XT EL+EIV GAAA+ 
Sbjct: 241 ENMASEQSARMVAMKAASDNAGNLIDELTLIYNKSRQAAITKELSEIVGGAAAV 294 



tr Q8XU75 Probable ATP synthase gamma chain protein (EC 3.6.1.34) [ATPG] 291 AA 
[Ralstonia sol ana cea rum (Pseudomonas solanacearum) ] 

align 

Score = 331 bits (848) , Expect = 9e-90 

Identities = 158/291 (54%), Positives = 223/291 (76%), Gaps = 2/291 (0%) 

Query: 1 MAGAK^IKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MAG KEI+TKI SVQ+T+KITKAMEMVA SKMR+ Q+RM ++RPY+E IRNV +H+++A+ 
Sbjct: 1 MAGTKEIRTKIKSVQNTRKITKAMEMVAASKMRRAQERMRSARPYAEKIRNVAAHIV^ 60 

Query : 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNWLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

Y+HPF+V+R+VK+ G++V++TD+G+CGGLN N+ + NQ+ + + + + + + IGS 
Sbjct : 61 PEYQHPFMVKRDVKRAGLIWTTDKGLCGGLNTNVLRAVTNQLRDLQNKGVESQATAIGS 12 0 

Query: 121 KG I SFFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE I DAVY I AYNKFVNTMS 180 
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KG+ F G + + LGDTP LE+LIG DA+ G E I DAVY -I- AY +F+NTM 

Sbjct: 121 KGMQFLGR IGAKVVSNVVHLGDTPHXiEKL IGAI KVQLDAFTAGE IDAVYLAYTRF INTMR 18 0 

Query: 181 QKPWQQLVPLPESKDDHLNERQQ- -TWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNV 238 

Q+PVV+QL+PL K +Q +WDY+YEP+ + ++D LL+RY+E+ +YQAV +N+ 

Sbjct: 181 QEPWEQLLPLTADKLTQTAAEKQAYSWDYIYEPDAQTWDELLIRYVEALVYQAVAENM 240 

Query: 23 9 ASEQAARMVAMKAATDNAGNLINDLRLVYNKARQASITNELNEIVAGAAAI 289 

ASEQ+ARMVAMKAA+DNA N+I +L+LVYNK RQA+IT EL+EIV GAAA+ 
Sbjct: 241 ASEQSARMVAMKAASDNAKNVIGELQLVYNKTRQAAITKELSEIVGGAAAV 291 



tr Q8PCZ6 ATP synthase gamma chain [ATPG] [Xanthomonas campestris (pv. 2 87 AA 
campestris) ] 

align 

Score = 323 bits (827) , Expect = 2e-87 

Identities = 155/290 (53%), Positives = 220/290 (75%), Gaps = 4/290 (1%) 

Query: 1 MAGAKE I KTKI AS VQS TQKI TKAMEM VATS KMRKTQDRMAAS RP YS ET I RNVI SHVS KAS 60 

MAG +EIKTKI SVQ+T+K+T+A+EMV+ SK+RK Q+RM SRPY++ + + VI H+ ++AS 
Sbjct: 1 MAGGREIKTKIKSVQNTRKVTRALEMVSASKIRKAQERMKTSRPYAQAMKQVIGHLAQAS 60 

Query: 61 I G YKHP FL VERE - VKKI G I LVI S TDRGMCGGLNVNLFKTTLNQ I KNWKEQNI S TDLGL I G 119 

Y^HPFLVERE VK++G +VIS+-DRG+ GGLN NLF+ L + + + + + D+ IG 

Sbjct : 61 TDYQHPFLVEREQVKRVGYIVISSDRGLAGGLMNNLFRKMLGEVRPWQDKGAEIDVVTIG 12 0 

Query: 120 SKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTM 179 

K +FFR N+ G LGD+P +E+L+GV M DA+ G++D VY+ YN+FVNTM 

Sbjct: 121 QKASAFFRRIKVNMVGSVTHLGDSPHIEQLVGVIKVMLDAFTEGKA/DRVYLVYNRFVNTM 180 

Query: 180 SQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAVVDNVA 23 9 

+QK +QL+PLP + + WDYLYEP+ +L+ ++ RY+ES +YQAV+4-NVA 

Sbjct: 181 TQKASFEQLLPLPAAEH KVAHHDWD YL YE PD AAT VLEHVMTR Y I ES L VYQAVLENVA 237 

Query: 240 S EQAARMVAMKAATDNAGNLINDLRLVYNKARQAS I TNELNE I VAGAAAI 2 89 

SE AARMVAMKAA+DNA +1 L+LVYNKARQA+IT E++EIV+GAAA+ 
Sbjct: 238 S EHAARMVAMKAASDNANKM I GTLQL VYNKARQAAI TQE I S E I VS GAAAV 287 



sp 051873 ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Buchnera 2 91 

ATPG_BUCAP aphidicola AA 

(subsp. Schizaphis graminum) ] align 

Score = 322 bits (826) , Expect = 3e-87 

Identities = 162/289 (56%), Positives = 218/289 (75%), Gaps = 1/289 (0%) 

Query: 1 MAGAKE I KTKI AS VQSTQKITKAMEMVATS KMRKTQDRMAASRP YSETI RNVI SHVSKAS 60 

MA KEIK +1 SV +T+KITKAMEMVA SKMRKT++RM RPYSE 1+ VI HV + S 
Sbjct: 1 MASKKEIIGDQIISVTNTKKITKAMEMVAVSKMRKTEERMRLGRPYSEIIKKVIHHVLQGS 60 

Query : 61 IGYKHPFLVEREVKKIG I LVI STDRGMCGGLNVNLFKTTLNQ I KNWKEQNI S TDLGL I GS 12 0 

+ YKH +L +R K-fIGI + + + STDRG+CG LN NLFK L + I+N+ + NI DL L G 
Sbjct : 61 LEYKHSYLEKRNDKRIGIIIVSTDRGLCGSLNTNLFKQVLFKIQNFAKINIPCDLILFGL 120 
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Query: 121 KGI S FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE I DAVYI AYNKFVNTMS 18 0 

K +S F+ +G +1 +4- LG-fTP L +LIG + + Y+N +ID + + IAYNKF N +S 

Sbjct: 121 KSLSVFKLYGSSIISSVTNLGETPDLSKLIGSIKIILEKYQNNQIDRLFIAYNKFHNKLS 180 

Query: 181 QKP WQQL VPL PE S KDDHLNERQQTWD YL YE PE PKVLLD S LL VR YLE S Q I YQAWDNVAS 240 

Q P + QL + PL K+ N++ + WDYLYEPE K++LD+L RY+ESQI YQ+ + 4- +N+AS 
Sbjct: 181 QYPKISQLLPLYNEKNIFSNKKIK-WDYLYEPESKLILDTLFDRYIESQIYQSLLENIAS 239 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

EQAARMVAMK ATDN+GN I +L+L+YNK RQA+IT EL EIVAGA+A-f 
Sbjct: 24 0 EQAARMVAMKTATDNSGNRIKELQLIYNKVRQANITQELTEIVAGASAV 2 88 



sp P57123 ATP synthase gamma chain (EC 3. 6 ,3 • 14) [ATPG] [Buchnera 290 

ATPG_BUCAI aphidicola AA 

(subsp. Acyrthosiphon pisum) (Acyrthosiphon pisum align 
symbiotic bacterium) ] 

Score = 322 bits (826) , Expect = 3e-87 

Identities = 161/289 (55%), Positives = 212/289 (72%), Gaps = 2/289 (0%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVAT^ 60 

M KEIK KI SV +T+KITKAMEMVA SKMRKT+4-RM + RPYS + IR VI HV++ + 
Sbjct: 1 MTSTKEIKNKIVSVTNTKKITKAMEMVAVSKMRKTEERMRSGRPYSDIIRKVIDHVTQGN 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

+ YKH +L ER+ +IG+++ISTDRG+CGGLN NLFK L + I+N+ + NI DL L G 
Sbjct : 61 LEYKHSYLEERKTNRIGMIIISTDRGLCGGLNTNLFKQVLFKIQNFAKVNIPCDLILFGL 12 0 

Query: 121 KGI S FFRS FGFNI KGQLSGLGDTPALEELIGVANTMFDAYRNGE IDA VYI AYNKFVNTMS 18 0 

K +S F+ G NI + + LG+ P LEELI + Y+ ID H- + IAYNKF N MS 

Sbjct: 121 KSLSVFKLCGSNILAKATNLGENPKLEELINSVGIILQEYQCKRIDKIFIAYNKFHNKMS 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAVVDNVAS 24 0 

Q P + QL LP SK + + WDYLYEPE K++LD+L RY+ESQ+YQ+4- + +N+AS 

Sbjct: 181 QYPTITQL--LPFSKKNDQDASNNNWDYLYEPESKLILDTLFNRYIESQVYQSILENIAS 238 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

E AARM+AMK ATDN-f-GN I +L+LVYNK RQA+IT ELNEIV+GA+A+ 
Sbjct: 239 EHAARMIAMKTATDNSGNRIKELQLVYNKVRQANITQELNEIVSGASAV 287 



tr Q8PGG6 ATP synthase gamma chain [ATPG] [Xanthomonas axonopodis (pv. 2 87 AA 
citri) ] 

align 

Score = 318 bits (816) , Expect = 5e-86 

Identities = 154/290 (53%) , Positives = 219/290 (75%) , Gaps = 4/290 (1%) 

Query: 1 MAGAKE I KTKI AS VQS TQKI TKAMEMVATS KMRKTQDRMAAS RP YS ET I RNVI S HVS KAS 60 

MAG +EIKTKI SVQ+T+K+T-f A+ EMV+ SK+RK Q+RM SRPY + + + + VI H+++AS 
Sbjct : 1 MAGGRE I KTKI KS VQNTRKVTRALEMVS AS KIRKAQERMKTSRP YAQAMKQVIGHLAQAS 60 

Query : 61 IGYKHPFLVERE-VKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIG 119 

++HPFL+ERE VK++G +VIS+DRG+ GGLN NLF+ L +++ D+ IG 
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Sbjct : 61 TDFQHPFLIEREQVKRVGYIVISSDRGLAGGLNNNLFRKMLGEVRPWQDKGAEIDWTIG 120 

Query: 12 0 SKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTM 17 9 

K + FFR N+ G + + LGD+P +E+LIGV M DA+ G++D VY+ YN+FVNTM 
Sbjct: 121 QKASAFFRRVKVNMVGSVTHLGDSPQVEQLIGVIK^IDAFIEGK^RVYLVYNRFVNTM 180 

Query: 180 SQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVA 239 

+QK QL+PLP + + WDYLYEP+ +L+ + + RY+ES +YQAV++NVA 

Sbjct: 181 TQKASFDQLLPLPAAEH KVAHHDWD YL YE PD AAS VLEHVMTR Y I E S L VYQ AVLENVA 237 

Query: 240 SEQAARMVAMKAATDNAGNLINDLRLVYNKARQASITNELNEIVAGAAAI 289 

SE AARMVAMKAA+DNA +1 L+LVYNKARQA+IT E++EIV+GAAA+ 
Sbjct: 238 SEHAARMVAMKAASDNANKMIGTLQLVYNKARQAAITQEISEIVSGAAAV 287 



tr Q87E89 ATP synthase gamma chain [ATPG] [Xylella fastidiosa (strain 287 AA 
Temeculal / ATCC 700964)] 

align 

Score = 305 bits (781) , Expect = 5e-82 

Identities = 150/290 (51%), Positives = 209/290 (71%), Gaps - 4/290 (1%) 

Query: 1 I^GAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MA +EIK+KI SVQ+T+K+T+A+EMV+ SK+RK Q++M SRPY++ + + +1 H+++A+ 
Sbjct: 1 MASGREIKSKIKSVQNTRKVTRALEMVSASKIRKAQEQMKISRPYAQAMKQMIGHLAQAN 60 

Query : 61 IGYKHPFLV-EREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIG 119 

Y HPFL+ ++VK+IG +VIS+DRG+ GGLN NLF+ L + + W+ + D+ IG 

Sbjct : 61 TEYLHPFLIAHKQVKRIGYIVISSDRGLAGGLNNNLFRKMLGEMHQWQDNGAEVDIVTIG 120 

Query: 12 0 S KGI S FFRS FGFN I KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVY I AYNKFVNTM 17 9 

K FFR NI G ++ LGDTP LE+LIGV M DAY + +D VY+ YN F+NTM 

Sbjct: 121 QKAS VFFRRI KVN ILGS VTHLGDTPRLEQL IGVI KVMLDAYTEEKLDR VYLVYNHF INTM 180 

Query: 18 0 SQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAVVDNVA 239 

QK QL+PL +KD WDYLYEP+ +L+ + + RY+ES +YQA++ +N+A 

Sbjct: 181 VQKASFDQLLPLLAAKD KVAHHDWDYLYEPDAATVLEHVMTRYIESLVYQAMLENIA 237 

Query: 240 SEQAARMVAMKAATDNAGNLINDLRLVYNKARQASITNELNEIVAGAAAI 2 89 

SE A ARM VAMK AA + DNA LI L + LVYNKARQA-f IT E++EIV GAAA+ 
Sbjct: 238 SEHAARM VAMKAASDNANKL IGTLQLVYTSTKARQAAI TQE I SE I VGGAAAV 287 



tr Q9PE84 ATP synthase, gamma chain [XF1144] [Xylella 287 AA 

fastidiosa] align 

Score = 305 bits (781) , Expect = 5e-82 

Identities = 149/290 (51%), Positives = 211/290 (72%), Gaps = 4/290 (1%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHV 60 

MA +EIK+KI SVQ+T+K+T+A+EMV+ SK+RK Q++M SRPY++ ++ + H+ + +A+ 
Sbjct: 1 MASGRE I KS KI KS VQNTRKVTRALEMVS AS KI RKAQEQMKI S RP YAQAMKQMTGHLAQAN 60 

Query: 61 IGYKHPFLV-EREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIG 119 

Y HPFL+ ++VK+IG +VIS+DRG+ GGLN NLF+ L +++ W+++ D+ IG • 
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Sbjct : 61 TDYLHPFLIAHKQVKRIGYIVISSDRGLAGGLNNNLFRKMLGEMRQWQDKGAEVDIVTIG 120 

Query: 12 0 SKG I SF FRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVY I AYNKFVNTM 179 

K FFR NI G ++ LGDTP LE+LIGV M DAY ++D VY+ YN+F+NTM 
Sbjct: 121 QKAS VFFRRI KVN I LGS VTHLGDTPRLEQL IGVI KVMLDAYTEEKLDRWLVYNRFINTM 180 

Query: 18 0 SQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVA 23 9 

QK QL+PL -f KD WDYLYEP+ +L+ + 4- RY+ES +YQA+++N+A 

Sbjct: 181 VQKASFDQLLPLLAAKD KVAHHDWDYLYEPDAATVLEHVMRRYIESLVYQAMLENIA 237 

Query: 240 S E Q AARM VAMKAATDNAGNL I MD LRL V YNKARQ AS I TNE LNE I VAG AAA I 289 

SE AARMVAMKAA+DNA LI L + L V YNKARQA-f I T E++EIV GAAA+ 
Sbjct: 238 SEHAARMVAMKAASDNANKL IGTLQLVYNKARQAAI TQE I SE I VGGAAAV 287 



tr Q7VU4 5 ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Bordetella 3 01 AA 
pertussis] 

align 

Score = 304 bits (779) , Expect = 9e-82 

Identities = 149/301 (49%) , Positives = 208/301 (68%) , Gaps = 12/301 (3%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSK^ 60 

M G KEIH-TKI SVQ+T+KITKAMEMVA SKMRK Q+RM A RPY+ +R + +H+ +A+ 
Sbjct: 1 MPG I KE IRTKI KS VQNTRKITKAMEMVAAS KMRKAQERMRAGRP YATKVRE I AAHLMQAN 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKMWKEQNISTDLGLIGS 12 0 

Y HP+LVEREVK +G+++++ TD+G+CGGLN N+ + TL+++K +++++I G+ 
Sbjct : 61 PEYSHPYLVEREVKAVGWLVTTDKGLCGGLNTNISRVTLSKLKEFEQRSIKVQATAFGN 120 

Query: 121 KG I S FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVY I AYNKFVNTMS 180 

KG+ G + Q LGD P L-f L+G D Y G IDA+Y+A -+-FVNTM 

Sbjct: 121 KGLGLLTRIGAKLVSQEVQLGDKPDLDRLLGAIKVQLDDYLEGRIDALYVATTRFVNTMK 180 

Query: 181 QKP WQQL VPLPE S KDDHLNERQQT WDYLYEPEPKVLLDSLLVRYLES 228 

Q+PV +L+PL DD +T WDY+YEP+ K ++D LL RY+E 

Sbjct: 181 QEPVFLRLLPLSNGLDDPFQSGVETLAKTAEIKSDYSWDYIYEPDAKSVIDDLLQRYVEG 240 

Query: 22 9 QIYQAVVDNVASEQAARMVAMKAATDNAGNLINDLRLVYNKARQASITNELNEIVAGAAA 2 88 

+YQAV +N+ASEQ+ARMVAMK+A+DNA +1 DL+LVYNK RQA+IT E++EXV GAAA 
Sbjct: 241 LLYQAVAENMASEQSARMVAMKSASDNAKKVIGDLQLVYNKTRQAAITKEISEIVGGAAA 300 

Query: 289 I 289 

Sbjct: 301 V 301 



tr Q7WEM8 ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Bordetella 301 AA 
bronchiseptica (Alcaligenes bronchisepticus) ] 

align 

Score = 304 bits (778) , Expect = le-81 

Identities = 149/301 (49%) , Positives = 208/301 (68%) , Gaps = 12/301 (3%) 
Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 
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M G KEI+TKI SVQ+T+KITKAMEMVA SKMRK Q+RM A RPY+ +R + +H+ +A+ 
Sbjct: 1 MPGI KE IRTKI KS VQNTRKI TKAMEMVAAS KMRKAQERMRAGRPYATKVRE I AAHLMQAN 60 

Query : 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

Y HP+LVEREVK +G+++++TD+G+CGGLN N+ + TL+++K +++++I G+ 
Sbjct : 61 PEYSHPYLVEREVKAVGWLVTTDKGLCGGLNTNISRVTLSKLKEFEQRSIKVQATAFGN 120 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

KG+ G + Q LGD P L+ L+G D Y G IDA+Y+A +FVNTM 

Sbjct: 121 KGLGLLTR I GAKL VSQE VQLGDKPDLDRLLGAI KVQLDD YLEGR I DAL YVATTRF VNTMR 180 

Query: 181 QKP WQQLVPLPE S KDDHLNERQQT WDYLYEPEPKVLLDSLLVRYLES 228 

Q+PV + L+PL DD +T WDY+YEP+ K ++D LL RY-f-E 

Sbjct: 181 QEPVFLRLLPLSNGLDDPFQSGVETLAKTAEIKSDYSWDYIYEPDAKSVIDDLLQRYVEG 240 

Query: 229 QIYQAWDNVASEQAARMVAMKAATDNAGNLINDLRLVYNKARQASITNELNEIVAGAAA 288 

+YQAV +N+ASEQ+ARMVAMK+A+DNA +1 DL+LVYNK RQA+IT E++EIV GAAA 
Sbjct: 241 LLYQAVAENMASEQSARMVAMKSASDNAKKVIGDLQLVYNKTRQAAITKEISEIVGGAAA 300 

Query: 2 89 I 289 

+ 

Sbjct: 301 V 301 



tr Q7W3A9 ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Bordetella 301 AA 
parapertussis] 

align 

Score = 303 bits (776) , Expect = 2e-81 

Identities = 149/301 (49%), Positives = 208/301 (68%), Gaps = 12/301 (3%) 

Query: 1 I^GAKEIKTKIASVQSTQKITKAWEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

M G KEI+TKI SVQ+T+KITKAMEMVA SKMRK Q+RM A RPY+ +R + +H+ +A+ 
Sbjct: 1 MPG I KE I RTKI KS VQNTRKI TKAMEMVAAS KMRKAQERMRAGRPYATKVRE I AAHLMQAN 60 

Query: 61 I G YKHP FL VE RE VKKI G I L V I S TDRGMCGGLNVNL F KTTLNQ I KNWKE QN I S TDLGL I GS 12 0 

Y HP+LVEREVK +G+++++TD+G+CGGLN N+ + TL+++K +++++I G+ 
Sbjct : 61 PEYGHPYLVEREVKAVGWLVTTDKGLCGGLNTNISRVTLSKLKEFEQRSIKVQATAFGN 120 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

KG+ G + Q LGD P L+ L+G D Y G IDA+Y+A +FVNTM 

Sbjct: 121 KGLGLLTR IGAKLVSQEVQLGDKPDLDRLLGAIKVQLDDYLEGR I DAL YVATTRFVNTMR 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQT WDYLYEPEPKVLLDSLLVRYLES 228 

Q+PV +L+PL DD +T WDY+YEP+ K ++D LL RY+E 

Sbjct: 181 QEPVFLRLLPLSNGLDDPFQSGVETLAKTAEIKSDYSWDYIYEPDAKSVIDDLLQRYVEG 240 

Query: 229 Q I YQ AWDNVAS E Q AARM VAMKAATDNAGNL I ND LRL V YNKARQA S I TNE LNE I VAG AAA 288 

+YQAV +N+ASEQ+ARMVAMK+A+DNA +1 DL+LVYNK RQA+IT E++EIV GAAA 
Sbjct: 241 LLYQAVAENMASEQSARMVAMKSASDNAKKVIGDLQLVYNKTRQAAITKEISEIVGGAAA 300 

Query: 289 I 289 
+ 

Sbjct: 301 V 301 
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tr Q7VQV7 ATP synthase gamma subunit (EC 3.6,3.14) [ATPG] [Candidatus 288 AA 
Blochmannia floridanus] 

align 

Score = 302 bits (774) , Expect = 3e-81 

Identities = 147/291 (50%), Positives = 209/291 (71%), Gaps = 5/291 (1%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMV 60 

M-f KE + + KI S ++~f QK++KAMEM+A SKM+K Q M S+PY++ IR VI H+S 
Sbjct: 1 MSSIKEVREKIESIRNIQKLSKAJVIEMIAASKMKKAQRLMLVSQPYTKAIRKVIDHISLGK 60 

Query : 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 120 

+ Y+H +L+ REV+ +G VIS+DRG-H GGLNW+F+ LN I W + N++ L +IGS 
Sb j c t : 61 LE YRHVYLMNREVRS VGYWVI S SDRGLAGGLNVNVFRMLLND I SRWNKLNVT IKLAI IGS 12 0 

Query: 121 KGI S FFRS FGFN - I KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVYI AYNKF WTM 179 

K ISFF N I +SG+GD P + +LIG+ TM Y NG++D +Y+ YMKF+NT+ 

Sbjct: 121 KAISFFNCIDPNMIVSYVSGIGDVPKMSQLIGLVGTMLQLYCNGQVDRLYLIYNKFINTL 180 

Query: 180 SQKPWQQLVPL-PESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNV 238 

SQ P + Q++P+ ES + + + WDYLYEP+ KVLLD+LL RY+ESQ+YQ W+N+ 

Sbjct: 181 SQVPKIIQILPIFSESNNTCVTKH WD YL YE PDS KVLLDTLLNR Y I E S Q VYQG WENL 237 

Query: 239 ASEQAARMVAMKAATDNAGNLINDLRLVYNKARQASITNELNEIVAGAAAI 289 

ASEQ+ARM+AMK A+DN +1 DLR+ YNK RQ+ IT EL EI++G++ I 
Sbjct: 238 ASEQSARMIAMKTASDNGETIIKDLRVFYNKLRQSKITQELAEIISGSSVI 288 



sp P41169 ATP synthase gamma chain (EC 3. 6. 3,14) [ATPG] 298 

ATPG_THIFE [Thiobacillus AA 

f errooxidans] align 

Score = 301 bits (771) , Expect = 8e-81 

Identities = 144/287 (50%), Positives = 213/287 (74%), Gaps = 1/287 (0%) 

Query: 1 MAGAKE I KTKI AS VQS TQKI TKAMEMVATS KMRKTQDRMAAS R P YS ET I RNVI SHVS KAS 60 

MA AKEI+ +1 SV+4-T+KIT+AMEMVA SKMR+ Q+RM A+RP + E IR V+ H+ + +A 
Sbjct: 1 MANAKE IRGQI KS VKNTRKI TRAMEMVAAS KMRRAQERMRAARPCAEKIREVLGHLAQAH 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

Y+HP + R VKK G LV+-HTDRG+CGGLNVN+ + + + + + E+ + ++L ++G + 
Sbjct: 61 PEYEHPLMQVRPVKKAGFLWTTDRGLCGGLNVWLRNWQKMRELHEEGVESNLAVVGN 120 

Query: 121 KG I S FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVYI AYNKFVNTMS 180 

KG+ F R G ++ ++GLGD+P L ++IG M DAY GE+D VY+ ++FVNTM 

Sbjct: 121 KGLGFLRRHGAHL VAD VNGLGD S PHLGDM I GP I RAMAD AYAKGE VD WYL VS S RF VNTML 180 

Query: 181 QKP WQQL VPLPE S KDDHLNERQQTWD YL YE PE PKVLLDS LL VR YLE SQ I YQAWDNVAS 240 

Q+ V+QL + P+ E +R 4- WDY-f YEPE + +LD L+ RY+ES +YQAV+ + + +A 

Sbjct: 181 QRATVEQLLPV-EKPTASAEQRAELWDYIYEPEARPVLDRLMQRYVESWYQAVIEHLAC 239 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAA 287 

EQ-f ARMVAMK+A+DNA +++DL+L YNKARQA+IT E+ EI AGAA 
Sbjct: 240 EQS ARMVAMKS ASDNAKRMVDDLQLAYNKARQAAITQE I AE I S AGAA 286 
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Score = 300 bits (768) , Expect = 2e-80 

Identities = 149/277 (53%), Positives = 205/277 (73%), Gaps = 3/277 (1%) 

Query: 14 VQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLVERE- 72 

+Q+TQKIT+AM+MV+TSKMRKTQ+RM A+RPY-fE +R V++H+++A+ HP L RE 

Sbjct: 1 MQNTQKITRAMQMVSTSKMRKTQERMRAARPYAEKVRTVMAHLAQANAELGHPLLARRET 60 

Query: 73 VKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFN 132 

+K+ GI-i--f- + S+D-f G+CGGLNVN FK +4-Q I D+ +G KG++ + N 

Sbjct: 61 I KRAG I ILVS SDKGLCGGLNVNS FKRFFGKVKELQDQGIE VX)VCCLGQKGLAAAQRARLN 120 

Query: 133 IKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMSQKPWQQLVPLP 192 

4- LGD P +E+LIG +F Y GE+DAVYI Y+ FVNTM Q+P ++QL+PL 

Sbjct : 121 WASAVHLGDMPKMEKLIGPLTVLFRQYAEGELDAVYIVYSSFVNTMKQEPALEQLLPL- 179 

Query: 193 E S KDDHLNERQQTWD YL YEPEPKVLLD S LL VR YLES Q I YQ AWDNVAS EQAARMVAMKAA 252 

+ + E +WDYLYEP+ L+ + L+ RYLES +YQA+ +N+ AS EQAARMVAMKAA 

Sbjct: 180 -TPHHMWEHSHSWDYLYEPDAPTLMEFLVRRYLESWYQALAENMASEQAARMVAMKAA 238 

Query: 2 53 TDNAGNL I ND LRL V YNKARQ AS I TNE LNE I VAG AAA I 2 89 

TDNAGN I LRLVYNKARQA+IT EL+EIVAGAAA+ 
Sbjct: 239 TDNAGNT I KQLRLVYNKARQAAI TTEL S E I VAGAAAV 275 



tr Q83U82 ATP synthase Fl epsilon subunit (Fragment) [ATPG] [Haemophilus 15 0 AA 
influenzae] 

align 

Score = 297 bits (760) , Expect = le-79 

Identities = 150/150 (100%) , Positives = 150/150 (100%) 

Query: 22 KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVS KASIGYKHPFLVEREVKKIGILVI 81 

KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLVEREVKKIGILVI 
Sbjct: 1 KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVS KASIGYKHPFLVEREVKKIGILVI 60 

Query: 82 STDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 141 

STDRGMCGGLNVNLFKTTLNQIKNWKEQMISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 
Sbjct : 61 STDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 120 

Query: 142 DTP AL EEL I G VANTMFD AYRNGE I DAVY I A 171 

DTPALEEL I GVAMTMFDAYRNGE I DAVY I A 
Sbjct: 121 DTPALEELIGVANTMFDAYRNGEIDAVYIA 150 



tr Q83V88 ATP synthase Fl epsilon subunit (Fragment) [ATPG] [Haemophilus 150 AA 
influenzae] 

align 

Score = 296 bits (759) , Expect = 2e-79 

Identities = 149/150 (99%) , Positives = 150/150 (99%) 

Query: 22 KAMEMVATSKMRKTQDRMAASRPYSET I RNVISHVS KASIGYKHPFLVEREVKKIGILVI 81 
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KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLVEREVKKIGILVI 
Sbjct: 1 KAMEIWATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLVEREVKKIGILVI 60 

Query: 82 STDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 141 

STDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 
Sbjct : 61 STDRGMCGGLMVNLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 120 

Query: 142 DTPALEELIGVANTMFDAYRNGEIDAVYIA 171 

DTPALEELIGVANTMFDAYRNGEIDAVYIA 
Sbjct: 121 DTPALEEL IGVANTMFDAYRNGE IDAI YI A 150 



tr Q3.AY3A ATP synthase Fl epsilon subunit (Fragment) [ATPG] [Haemophilus 150 AA 
influenzae] 

align 

Score = 296 bits (758) , Expect = 2e-79 

Identities = 148/150 (98%), Positives = 150/150 (99%) 

Query: 22 KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLVEREVKKIGILVI 81 

KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFL+EREVKKIGILVI 
Sbjct: 1 KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLIEREVKKIGILVI 60 

Query : 82 STDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 141 

STDRGMCGGLMVNLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQL.SGLG 
Sbjct : 61 STDRGMCGGLNWLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 120 

Query: 142 DTPALEEL IGVANTMFDAYRNGE IDA VYI A 171 

DTPALEELIGVANTMFDAYRNGEIDAVYIA 
Sbjct: 121 DTPALEEL IGVANTMFDAYRNGE I DAI YI A 150 



tr Q83V86 ATP synthase Fl epsilon subunit (Fragment) [ATPG] [Haemophilus 150 AA 
influenzae] 

align 

Score = 295 bits (756) , Expect = 4e-79 

Identities = 148/150 (98%), Positives = 150/150 (99%) 

Query: 22 KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLVEREVKKIGILVI 81 

KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLVEREVKKIGILVI 
Sbjct: 1 KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLVEREVKKIGILVI 60 

Query: 82 STDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 141 

STDRGMCGGLNVNLFKTTLNQIKNVJKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 
Sbjct : 61 STDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 120 

Query: 142 DTPALEELIGVANTMFDAYRNGEIDAVYIA 171 

DTPAL +EL IGVANTMFDAYRNGE I DA+Y I A 
Sbjct: 121 DTPALQEL IGVANTMFDAYRNGE IDAI YI A 150 



tr Q9RQ80 Gamma subunit of membrane -bound ATP synthase [ATPG] [Buchnera 290 AA 
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aphidicola] 

align 

Score = 295 bits (756) , Expect = 4e-79 

Identities = 145/289 (50%) , Positives = 214/289 (73%) , Gaps = 2/289 (0%) 

Query: 1 MAGAKE I KTKI AS VQSTQKI TKAMEMVATS KMRKTQDRMAASRP YSET IRNVI SHVS KAS 60 

MA KEIKT+I SV +T+KITKAMEMVA SKMRKT++RM+ + RPYSE IR VI+HV++ 
Sbjct: 1 MAS I KE I KTQITS WNTKKI TKAMEMVAI S KMRKTEERMS SGRP YSE I IRKVINHVAQGH 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

+ YKH +L R++K+IG++++S+DRG+CG LN NLF + L ++NI DL L G 

Sbjct : 61 LEYKHSYLETRKIKRIGLIIVSSDRGLCGSLNSNLFRKVLFKIQNFTQKNIPCDLILFGL 12 0 

Query: 121 KG I S F FRS FGFN I KGQLSGLGDTPALE EL I G VANTMFD AYRNGE ID AVY I AYNKF VNTMS 180 

K + F+ NI + + + LG+ P + + + I + + Y-f ID ++IAYN+F N MS 

Sbjct: 121 KSLPVFKLCENNILSKITHLGEHPNILKVINGIDVLLKKYQIKRIDKIFIAYNEFHNKMS 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 24 0 

Q P + QL+PL K + H-H- ++ WDYLYE E K+ ++DSL RY+ESQ+YQ+4-f -f W+ AS 
Sbjct: 181 QYPKIIQLLPLSRIKSETISTKR- -WDYLYESESKLIIDSLFKRYIESQVYQSILENIAS 23 8 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

E AARM+AMK AT+N-f I 4-L+L+YNK RQA+IT EL EI+AGA+A+ 
Sbjct: 239 EHAARMMAMKTATENSTERIKELKLLYNKVRQATITQELTEIIAGASAV 287 



tr Q9JW71 ATP synthase gamma chain (EC 3.6.1,34) [ATPG] 291 AA 

[Neisseria align 
meningitidis (serogroup A) ] 

Score = 295 bits (755) , Expect = 5e-79 

Identities = 150/291 (51%), Positives = 211/291 (71%), Gaps = 2/291 (0%) 

Query: 1 MAGAKEIKTKIAS VQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MA KEI TKI SVQ+TQKITKAM+MV+TSKMRKTQ+RM +RPY+E +R V+SH+++ + 
Sbjct: 1 MAVGKEILTKIRSVQNTQKITKAMQMVSTSKMRKTQERMRLARPYAEKVRMVMSHLAQTN 60 

Query: 61 IGYKHPFLVE-REVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIG 119 

+ PL RE++++G ++I++D+G+CGGLN N+ K L Q++ ++ Q I ++ +G 
Sbjct : 61 TDHGIPLLESHREIRRVGFILITSDKGLCGGLNANVLKKFLAQVQEYQNQGIEEEIVCLG 120 

Query: 120 S KG I SFFRS FGFN I KGQLSGLGDTPALE EL I GVANTMFD AYRNGE I DAVY I AYNKFVNTM 179 

SKG+ +S G N+ LGDTP +E L+G +F Y EID +++ Y+ FVNTM 

Sbjct: 121 SKGLMACQSIGLNWASAVNLGDTPKMEMLLGPLTELFQRYEKHEIDRIHLVYSGFVNTM 180 

Query: 180 S QKP WQQL VPLPES K - DDHLNERQQTWD YL YE PE P KVLLDS LL VR YLE S Q I YQAWDNV 23 8 

Q+P ++ L+P+ E+ D + +W+Y YEP + L+ L+ RYLES +YQA+ DN+ 

Sbjct: 181 RQEPRMEVLLPIGENVIGDSAPKSPFSWEYRYEPTALAVLEYLVRRYLESWYQALSDNM 24 0 

Query: 23 9 AS EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

ASEQAARMVAMKAATDNAGN I +LRLVYNK+ RQA+IT - EL+EIVAGAAA+ 
Sbjct: 241 ASEQAARMVAMKAATDNAGNAIKELRLVYNKSRQAAITTELSEIVAGAAAV 2 91 
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tr ATP synthase Fl epsilon subunit (Fragment) [ATPG] [Haemophilus 15 0 AA 

influenzae] 

align 

Score = 295 bits (755) , Expect = 5e-79 

Identities = 148/150 (98%), Positives = 149/150 (98%) 

Query: 22 KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLVEREVKKIGILVI 81 

KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLVEREVKKIGILVI 
Sbjct: 1 KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLVEREVKKIGILVI 60 

Query: 82 STDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 141 

STDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 
Sbjct : 61 STDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 120 

Query: 142 DTPALEEL IGVANTMFDAYRNGE IDAVYI A 171 

DTP LE EL IGVANTMFDAYRNGE ID A+Y I A 
Sbjct: 121 D T P VLE E L I G VANTM FD AYRNGE I DA I Y I A 150 



tr Q9JXQ1 ATP synthase Fl, gamma subunit [NMB1935] [Neisseria 291 
meningitidis AA 
(serogroup B) ] align 

Score = 295 bits (754) , Expect = 7e-79 

Identities = 150/291 (51%), Positives = 210/291 (71%), Gaps = 2/291 (0%) 

Query: 1 I^GAKEIKTKIASVQSTQKITKAMEMVATSKJVIRKTQDRMAASRPYSETIRWISHVSKAS 60 

MA KEI TKI SVQ+TQKITKAM+MV+TSKMRKTQ+RM +RPY+E +R V+SH+++ + 
Sbjct: 1 MAVGKEILTKIRSVQNTQKITKAMQJVrVSTSKMRKTQERMRLARPYAEKVRM 60 

Query: 61 I G YKHP FL VE - RE VKKI G I L VI S TDRGMCGGLNVNL FKTTLNQ I KNWKEQNI S TDLGL I G 119 

+ PL RE+ + + 4-G + + I ++D+G+CGGLN N+ K L Q++ ++ Q I G 
Sbjct : 61 TDHGIPLLESHREIRRVGFILITSDKGLCGGLNANVLKKFLAQVQEYRNQGIEEEIVCFG 120 

Query: 120 SKGI S FFRSFG FN I KGQLSGLGDTPALE EL IGVANTMFDAYRNGE I DAVY I AYNKFVNTM 179 

SKG+ +S G N+ LGDTP +E L+G +F Y EID +++ Y+ FVNTM 

Sbjct: 121 SKGLMACQSIGLNWASAVNLGDTPKMEMLLGPLTELFQRYEKHEIDRIHLVYSGFVNTM 180 

Query: 180 SQKPWQQLVPLPESK-DDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNV 238 

Q+P ++ L+P + E+ D + +W+Y YEP +L+ L+ RYLES +YQA+ DN+ 

Sbjct: 181 RQEPRMEVLLPIGENVIGDSAPKSPFSWEYRYEPTALAVLEYLVRRYLESWYQALSDNM 240 

Query: 239 ASEQAARMVAMKAATDNAGNLINDLRLVYNKARQAS ITNELNE IVAGAAAI 289 

ASEQAARMVAMKAATDNAGN I 4-LRLVYNK+RQA+IT EL+EIVAGAAA+ 
Sbjct: 241 AS E QAARMVAMKAATDNAGNA I KE LRLVYNKS RQAA I TTE L S E I VAGAAAV 291 



tr Q83 V85 ATP synthase Fl epsilon subunit (Fragment) [ATPG] [Haemophilus 15 0 AA 
influenzae] 

align 

Score = 294 bits (753), Expect = 9e-79 

Identities = 148/150 (98%), Positives = 149/150 (98%) 
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Query: 22 KAMEMVATSKMRKTQDRMAASRPYSET I RNVISHVS KASIGYKHPFLVEREVKKIGILVI 81 

KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLVEREVKKIGILVI 
Sbjct: 1 KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVS KASIGYKHPFLVEREVKKIGILVI 60 

Query: 82 STDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 141 

STDRGMCGGLNVNLFKT LNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 
Sbjct : 61 STDRGMCGGLNVNLFKTILNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 12 0 

Query: 142 DTPALEELIGVANTMFDAYRNGEIDAVYIA 171 

DTPALEELIGVANTMFDAYRNGEIDAIYIA 
Sbjct: 121 DTPALEELIGVANTMFDAYRNGEIDAIYIA 15 0 



tr Q83V87 ATP synthase Fl epsilon subunit (Fragment) [ATPG] [Haemophilus 150 AA 
influenzae] 

align 

Score = 294 bits (752) , Expect = le-78 

Identities = 149/150 (99%) , Positives = 149/150 (99%) 

Query: 22 KAMEMVATSKMRKTQDRMAASRPYSET I RNVISHVS KASIGYKHPFLVEREVKKIGILVI 81 

KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLVE EVKKIGILVI 
Sbjct: 1 KAMEMVATSKMRKTQDRMAASRPYSET I RNVISHVSKASIGYKHPFLVECEVKKIG I LVI 60 

Query: 82 STDRGMCGGLNWLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 141 

STDRGMCGGLNVMLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 
Sbjct : 61 STDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 120 

Query: 142 DTPALEELIGVANTMFDAYRNGEIDAVYIA 171 

D T PALE ELI GVANTMFDAY RNG E 1 DAVY I A 
Sbjct: 121 DTPALEELIGVANTMFDAYRNGEIDAVYIA 150 



tr Q83UA6 ATP synthase Fl epsilon subunit (Fragment) [ATPG] [Haemophilus 150 AA 
influenzae] 

align 

Score = 293 bits (750) , Expect = 2e-78 

Identities = 147/150 (98%) , Positives = 149/150 (99%) 

Query: 22 KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVS KASIGYKHPFLVEREVKKIGILVI 81 

KAMEMVATSK+RKTQDRMAASRPYSET I RNVISHVS KASIGYKHPFLVEREVKKIGILVI 
Sbjct: 1 KAMEMVATSKLRKTQDRMAASRPYSET I RNVISHVS KASIGYKHPFLVEREVKKIGILVI 60 

Query : 82 S TDRGMCGGLNVNLFKTTLNQ I KNWKEQN I STDLGL IGSKG I S FFRS FGFNI KGQLSGLG 141 

STDRGMCGGLNVNLFKT LNQ I KNWKEQNI STDLGL IGSKG IS FFRS FGFNI KGQLSGLG 
Sbjct : 61 STDRGMCGGLNVNLFKTILNQI KNWKEQNI STDLGLIGSKGISFFRSFGFNI KGQLSGLG 120 

Query: 142 DTPALEELIGVANTMFDAYRNGEIDAVYIA 171 

DTP ALEEL I GVANTM FDAYRNGE I DA+ Y I A 
Sbjct: 121 DTPALEELIGVANTMFDAYRNGEIDAIYIA 150 
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tr .Q83V84 ATP synthase Fl epsilon subunit (Fragment) [ATPG] [Haemophilus 150 AA 
influenzae] 

align 

Score = 293 bits (750) , Expect = 2e-78 

Identities = 147/150 (98%), Positives = 149/150 (99%) 

Query: 22 KAMEMVATSKMRKTQDRMAASRPYSETIRWISHVSKASIGYKHPFLVEREVKKIGILVI 81 

KAMEMVATSKMRKTQDRMAASRPYSETIR-fVISHVSKASIGYKHPFLVEREVKKIGILVI 
Sbjct: 1 KAMEMVATSKMRKTQDRMAASRPYSETIRSVISHVSKASIGYKHPFLVEREVKKIGILVI 60 

Query: 82 STDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 141 

STDRGMCGGLNVNLFKTTLMQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 
Sbjct : 61 S TDRGMCGGLNVNL FKTTLNQ I KNWKEQN I S TDLGL I GS KG I S FFRS FGFN I KGQLS GLG 120 

Query: 142 DTPALEELIGVANTMFDAYRNGEIDAVYIA 171 

DTP LEELIGVANTMFDAYRNGEIDA+YIA 
Sbjct: 121 DTPVLEELIGVANTMFDAYRNGEIDAIYIA 150 



tr Q83V89 ATP synthase Fl epsilon subunit (Fragment) [ATPG] [Haemophilus 150 AA 
influenzae] 

align 

Score = 292 bits (748) , Expect = 4e-78 

Identities = 148/150 (98%), Positives = 148/150 (98%) 

Query: 22 KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLVEREVKKIGILVI 81 

KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLVEREVKKIGILVI 
Sbjct: 1 KAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYKHPFLVEREVKKIGILVI 60 

Query: 82 STDRGMCGGLNVNL FKTTLNQ I KNWKEQNIS TDLGL I GS KG IS FFRS FGFN I KGQLS GLG 141 

S TDRGMCGGLNVNL F KT LNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 
Sbjct : 61 STDRGMCGGLNVNLFKTILNQIKNWKEQNISTDLGLIGSKGISFFRSFGFNIKGQLSGLG 120 

Query: 142 DTPALEELIGVANTMFDAYRNGEIDAVYIA 171 

D PAL EEL I GVANTMFDAYRNGE IDAVYI A 
Sbjct: 121 DMPAL EEL I GVANTMFDAYRNGE I DAVY I A 150 



tr Q9RQ74 Gamma subunit of membrane -bound ATP synthase [ATPG] [Buchnera 289 AA 
aphidicola] 

align 

Score = 268 bits (684), Expect = 9e-71 

Identities = 138/289 (47%), Positives = 199/289 (68%), Gaps = 3/289 (1%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

M+ KE + + KI + +TQKITKAMEMV+ SKM+K + +M 4- RPY +TI+ +I + + + 
Sbjct: 1 MS E I KEVRNKI KC I TNTQKI TKAMEMVS I S KMKKAE VKMNSGRP YLKT I KE I INNF I SNN 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

Y+H +L +R VKKIGI++ISTDRG+CG LNV LFK L+ I+N+ +NI++DL ++G 
Sbjct : 61 TRYQHVYLEQRAVKKIGIIIISTDRGLCGNLNVTLFKKILDFIQNYNNRNITSDLSILGL 120 
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Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

KG+SFF+S I + + + + Y GEID 4- + 4-AYNKF +T+ 

Sbjct: 121 KGLSFFKSLSNKIVYFNDYAKNNYTFSDCLNCNSIFMKLYSIGEIDRLFLAYNKFKSTLI 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 240 

Q P + QL+PL + K +4- WDY+YE 4- K+LL+ LL YLE QIYQA ++N S 

Sbjct: 181 QIPSIIQLLPLSKKK I HCHNNHWD Y I YESD S KLLLNKLLNNYLE FQ I YQAS LEN YTS 237 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE IVAGAAAI 289 

EQAARM+AMK ATDN+ +LI 4-L4- ++YNKARQ +IT EL EIV+GAAAI 
Sbjct: 238 EQAARM I AMKQATDNS KDL I RELQ 1 1 YNKARQDNITQELTE I VSGAAAI 286 



tr Q8D3 J4 AtpG protein [ATPG] [Wigglesworthia glossinidia brevipalpis] 287 AA 

align 

Score = 265 bits (676) , Expect = 8e-70 

Identities - 135/286 (47%), Positives = 199/286 (69%), Gaps = 3/286 (1%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKJVIRKTQDRMAASRPYSETIRNVISHVSKAS 60 

M K+I+ KI 44- TQ IT AME 44 KM+K+Q+ + +++PY E I +++ + 4- 
Sbjct : 1 MYNIKDIRQKIIGIKKTQSITSAMEKISAIKMKKSQNLLNSTKPYYEKISLLLNKLLFQN 60 

Query : 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

I YKHP+L +R++K IG +V-f STDRG+ G LN+NLFK L +1 KE+ I+T L LIGS 
Sbjct: 61 IKYKHPYLKKRQIKCIGYIWSTDRGLAGSLNINLFKKLLYEINKSKEKKINTKLVLIGS 120 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

K ISFFR F I 4-SG4-GDTP + ELI M Y + ID +YI NKF4-NTM + 

Sbjct: 121 KAISFFRFFEDEIISTISGIGDTPKISELIKPVQIMLKEYDSNIIDKIYIISNKFINTMT 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 240 

p +4 . + + + p + K + 4- + +YLYEP+ L +S+L RY+ES IYQ+4-V4-N+ + S 

Sbjct: 181 YVPDIKKVLPISIKKS S I KF KNLN YL YE PD FS S L FE S I L PR Y I E S L I YQ S I VEN I S S 237 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGA 286 

EQ+ARMVAMK+A DN+ NLI +L L+YNKARQ++IT EL EI+AG+ 
Sbjct: 238 EQSARMVAMKSAMDNSKNLIEELSLIYNKARQSNITKELTEIIAGS 283 



sp Q89B40 ATP synthase gamma chain (EC 3. 6 ,3 ,14) [ATPG] [Buchnera 291 

ATPG_BUCBP aphidicola AA 

(subsp. Baizongia pistaciae) ] align 

Score = 261 bits (667), Expect = 9e-69 

Identities = 132/289 (45%), Positives = 202/289 (69%), Gaps = 1/289 (0%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

M G +EI + + K+ S+ 4T+KITKAMEMV4 SK+RK 4 RM +SRPY I VISHV 4- 
Sbjct: 1 MIGIREIRSKMKSINNTKKITKAMEMVSISKLRKIKKRMCSSRPYFNIINQVISHVITGN 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

+ + H 4- 4-R VK4-IG4-+4-4STDRG+CG LN LFK L + + + I +L 4IG+ 

Sbjct : 61 LEHYHTYFNQRNVKRIGVIIVSTDRGLCGNLNTLLFKKVLEVLTEHINEHILNNLFVIGT 120 
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Query: 121 KG I S FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVYI AYNKFVNTMS 18 0 

K ++FF+SF NI LS L + + +L+ + + Y +G+ID + + +AYNKF +T4- 

Sbjct: 121 KALTFFKSFTNNIVFSLSNLKNDFKIIDLMEMIRISLEMYISGKIDKLFLAYNKFNSTII 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 240 

Q P + QL+P+ + K E ++TWDY+YE KVLL + +L RY+E QIYQ+ + + +N4- 

Sbjct: 181 QTPTLVQLLPILKPKLGK-KEVKKTWDYIYESNSKVLLNWLNRYIEFQIYQSILENLVC 239 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS I TNELNE I VAGAAAI 289 

EQA+RM+AMK ATDN-f +L+ L+ + YNK RQ+SIT EL EI ++GAAA+ 
Sbjct: 240 EQASRMLAMKQATDNSADLLKALQMNYNKVRQSS ITQELTEI ISGAAAV 288 



tr Q9RQ77 Gamma subunit of membrane -bound ATP synthase [ATPG] [Buchnera 290 AA 
aphidicola] 

align 

Score = 256 bits (654) , Expect = 3e-67 

Identities = 127/289 (43%), Positives = 197/289 (67%), Gaps = 2/289 (0%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

M+ KEIK KI + +T+KITKAMEMV+ +KM+K++ +M + +PY + 1+ +ISH+ 
Sbjct: 1 MSEKKEIKNKINCISNTKKITKAME1WSIAKMKKSEIKMKSRKPYLDIIKTIISHILYNH 60 

Query : 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNWLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

I Y+H +L R+ KKIGI+VISTDRG+CG LN++LFK + I +K +N+ + L ++GS 
Sbjct : 61 IKYRHLYL3SnSTRKTKKIGIIVISTDRGLCGSLNISLFKKIIQLINIYKNKNVMSSLFILGS 12 0 

Query: 121 KGIS FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVYI AYNKFVNTMS 180 

KG+S+F+S + + I + + + + Y +ID +4-4-+YN4-F NT4- 

Sbjct: 121 KGVSYFKSSTYDITYYEKIITKNYTFFDCLNFIHSSLEYYNTQKIDKLFLSYNQFKNTLV 180 

Query: 181 QKP WQQL VPL PES KDDHLNERQQTWD YL YE PE PKVLLDS LLVR YLES Q I YQAWDNVAS 24 0 

PV+ QL+PL SK + WDY+YE +LLD+LL Y+ESQIYQ++++N 

Sbjct: 181 YIPVIMQLLPL- -SKKIFKGNKNSHWDYIYESNSGILLDTLLNDYIESQIYQSILENCTC 238 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS I TNELNE I VAGAAAI 289 

EQA+RM++MK ATDN+ +LI LR++YNKARQ +IT EL EI++GA A+ 
Sbjct: 239 EQASRMISMKQATDNSEDLIKKLRILYNKARQDNITQELTEIISGANAV 287 



tr Q831A4 ATP synthase Fl, gamma subunit [ATPG] [Enterococcus faecalis 3 02 AA 
(Streptococcus faecalis)] 

align 

Score = 218 bits (555), Expect = 8e-56 

Identities = 118/301 (39%), Positives = 180/301 (59%), Gaps = 15/301 (4%) 

Query : 2 AGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHV 56 

A EIK +IAS + T +ITKAM+MV+ + K+ K++ + + YS IR+V++H+ 

Sbjct : 3 ASLNEIKQRIASTKKTSQITKAMQMVSAAKLTKSEGASKSFQEYSSKIRSWTHLVAAQL 62 

Query: 57 SKASIGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKE 108 

S S G H L +R VKK G +VI + -S-D+G+ GG N H K T++ 1+ + 
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Sbjct : 63 SELRETEQSSLSEGNYHVMLAQRPVKKTGYIVITSDKGLVGGYNSSILKQTMSMIQEDHD 122 

Query: 109 QNISTDLGLIGSKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAV 168 

N L IG G FF++ G +L GL D P EE+ + T Y+N D + 

Sbjct: 123 SNKEYALIAIGGTGADFFKARGIDVSYELRGLTDQPTFEEVRKIVTTATTMYQNEVFDEL 182 

Query: 169 YIAYNKFVNTMSQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLES 228 

Y+ YN + + + V+ + + + P+ + +Q +YL EP P~f~ +LD LL +Y ES 

Sbjct: 183 YVCYNHHVNSLTSQFRVEKMLPITDLDPSEATSYEQ- -EYLLEPSPEAILDQLLPQYAES 240 

Query: 229 Q I YQAVVDNVAS EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS I TNELNE I VAGAAA 288 

IY A++D +E AA M AMK ATDNA N+I+DL + YN+ARQ +IT E+ EI VAGAAA 
Sbjct: 241 L I YGAI I DAKTAEHAAGMTAMKTATDNAQN I I SDLT I S YNRARQGAI TQE I TE I VAGAAA 300 

Query: 289 I 289 

Sbjct: 301 L 301 



S P P20602 ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Bacillus 285 

ATPG_BACME megaterium] AA 

align 

Score = 216 bits (549) , Expect = 4e-55 

Identities = 117/289 (40%), Positives = 175/289 (60%), Gaps = 5/289 (1%) 

Query: 1 IVLAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MA ++I+T+I S + T +ITKAMEMV+ +K+ + + + PY E 1+ V+S V+ S 

Sbjct: 1 MASLRDIQTRITSTKKTSQITKAMEMVSAAKLNRAEQNAKSFVPYMEKIQEWSSVALGS 60 

Query : 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 120 

G HP L R VKK G +VI++DRG+ G N N+ + 1+ + + IG 

Sbjct : 61 RGASHPMLTARSVKKTGYIVITSDRGLAGAYNSNILRKVSQAIEERHQSPDEYGVIAIGR 120 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

G FF G + 4- + +GL D PA 4-+ G+A+ + 4-G D +Y+ YN F+NT-fS 

Sbjct: 121 VGRDFFVKRGIPVLLEITGLADQPAFADIQGIASQTVQMFADGTFDELYLYYNHFINTIS 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAVVDNVAS 24 0 

Q+ -f+L+PL + L 4- Y +EP + 4-L+ LL +Y ES IY + 4-D AS 

Sbjct: 181 QEVTEKKLLPLTD LQPSGKLVGYEFEPSQEEILEVLLPQYAESLIYGGLLDGKAS 235 

Query: 241 EQAARMVAMKAATDNAGNLINDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

E AARM AM K-f ATDNA +LIN+L L YN+ARQA-f IT E+ EIV GAAA+ 
Sbjct: 236 EHAARMTAMKS ATDNAKDL INNLTLS YNRARQAAITQE ITE I VGGAAAL 284 



trnew AAQ10089 ATP synthase subunit gamma [ATPG] [Bacillus sp. TA2.A1] 286 AA 

align 

Score = 211 bits (536) , Expect = le-53 

Identities = 114/289 (39%), Positives = 182/289 (62%), Gaps = 4/289 (1%) 
Query: 1 ^GAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRlsrVISHVSKAS 60 
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M G +EIK +1 SV+4-T+ + ITKAM+MVA +K+R+ Q+ +RPY++ 1+ VIS ++ + 

Sbjct: 1 MQGMREIKRRIRSVKNTRQITKAMKMVAAAKLRRAQETAENARPYADKIKEVISSIAAGT 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

+ HP L R VKK G +VI++DRG+ G N N+ 4- 1+ + + +G 

Sbjct : 61 KDFSHPMLEARPVKKTGYMVITSDRGLAGPYNANILRLVSKTIEERHQSKDEYVIFAVGR 120 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

KG FF+ G+ + +++G + DTP+L E+ +A + + + D + I YN+FV+ + 

Sbjct: 121 KGRDFFKKRGYPWEEVTGISDTPSLTEIQDIAQSAIGMFADETFDKLTIFYNEFVSPIV 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 24 0 

Q+PV +QL+PL + L+ Y YEP + + +L+ LL +Y E+ IY A++D AS 

Sbjct: 181 QRPVEKQLLPL- -TSEEVLDGPVSA- - YEYEPDSESVLEVLLPKYAETLIYSALLDAKAS 236 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

E ARM AM ATDNA ++ L L +N+ARQA+IT E+ EIVAGA A+ 
Sbjct: 237 EFGARMTAMGNATDNATEMLETLTLQFNRARQAAITQEIAEIVAGANAL 2 85 



tr Q8K5U9 H+- transporting ATP synthase gamma chain [ATPG] [Streptococcus 293 AA 
agalactiae (serotype III)] 

align 

Score = 210 bits (535) , Expect = 2e-53 

Identities = 113/292 (38%), Positives = 181/292 (61%), Gaps = 3/292 (1%) 

Query: 1 MAGA-KEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKA 59 

MAG-f EIK KI S + T KIT + + K++ + Y+ IR + + + + K+ 

Sbjct : 1 MAGSLSEIKDKILSTEKTSKITSAMQMVSSAKLVKSEQAARDFQVYASKIRQITTNLLKS 60 

Query: 60 SI- -GYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGL 117 

+ G +P L R VKK G +VI + -fD+G+ GG N + K ++ I ++ +N + 
Sbjct : 61 DLVSGSDNPMLASRPVKKTGYIVITSDKGLVGGYNSKILKANMDTITDYHTENDDYAIIS 120 

Query: 118 I GS KGI S FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVYI AYNKFVN 177 

IGS G FF+ + G N+ +L GL D P+ +++ + + Y+N D + Y+ YN VN 

Sbjct: 121 IGSVGSDFFKARGMNVSFELRGLEDQPSFDQVGKIIAQAVEMYKNELFDELYVCYNHHVN 180 

Query: 178 TMS QKP WQQL VPLPE S KDDHLNERQQTWD YL YE PEPKVLLDS LLVR YLES Q I YQAWDN 237 

+++ + +QQ++P+ E D +E + + EP +V+L+ LL +Y ES IY A++D 

Sbjct: 181 SLTSQVRMQQMLPIKELDADEASEDRVITGFELEPNREVILEQLLPQYTESLIYGAIIDA 240 

Query: 23 8 VASEQAARMVAMKAATDNAGNLINDLRLVYNKARQASITNELNEIVAGAAAI 2 89 

+E AA M AM+ ATDNA N+IMDL + YN+ARQA+IT E+ EIVAGA A+ 
Sbjct: 241 KTAEHAAGMTAMQTATDNAKNVINDLT I Q YNRARQAAI TQE I TE I VAGANAL 2 92 



sp Q9K6H4 ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Bacillus 285 

ATPG_BACHD halodurans] AA 

align 

Score = 209 bits (532) , Expect = 4e-53 

Identities = 113/289 (39%) , Positives = 176/289 (60%) , Gaps = 5/289 (1%) 
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Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRCT 60 

MA ++1K +1 S + T++ITKAMEMV+ +K+ + + + PY+ + IR V++ + + + 

Sbjct: 1 MASLRDIKQRINSTKKTKQITKAMEMVSAAKLNRSQEKAQSFLPYTDKIREWASIAASD 60 

Query : 61 I G YKHP FL VERE VKKI G I L V I STDRGMCGGLNVNL FKTTLNQ I KNWKEQN I S TDLGL I GS 120 

HP L ER VKK G +VI++DRG+ GNNL+LI + + IG 

Sbjct : 61 TDVSHPMLEERPVKKTGYIVITSDRGLAGAYNSNLIRGLLYTINKRHKSKDEYGIFAIGR 12 0 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

G + I +++GL DP + + +A D + + D +YI YN FV+ + 

Sbjct: 121 TGRDLLKKRQLP 1 1 SEMTGLSDQPTFNDI KDI AKQTVDMFADEVFDEL YI WYNHFVS P I K 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 24 0 

Q ++++PL + L++ + + Y YEP +Y ES +Y A++D AS 

Sbjct: 181 QDVTEKKVLPLTD LSDTICVSTTYEYEPNEQVILEALLPQYAESLVYGALLDAKAS 235 

Query: 241 EQAARMVAMKAATDNAGNLINDLRLVYNKARQAS I TNELNE I VAGAAAI 289 

E AARM AM AATDMA NLI ++L L YN+ARQA-f-IT E + EIV GAAA-f 
Sbjct: 236 EFAARMTAMSAATDNATNLIDELTLSYNRARQAAITQEITEIVGGAAAL 284 



tr Q8E073 ATP synthase Fl, gamma subunit [ATPG] [Streptococcus 293 
agalactiae AA 
(serotype V)] align 

Score = 208 bits (529) , Expect = 9e-53 

Identities = 112/292 (38%) , Positives = 181/292 (61%) , Gaps = 3/292 (1%) 

Query: 1 MAGA-KEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIR1WISHVSKA 59 

MAG 4- EIK KI S + T KIT AM+MV+++K+ K++ + Y+ IR + + + + K+ 

Sbjct : 1 MAGSLSEIKDKILSTEKTSKITSAMQMVSSAKLVKSEQAARDFQVYASKIRQITTNLLKS 60 

Query : 60 SI - -GYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGL 117 

+ G 4-P L R VKK G +VI++D+G+ GG N + K ++ I H +N + 
Sbjct : 61 DLVSGSDNPMLSSRPVKKTGYIVITSDKGLVGGYNSKILKAMMDTITDYHTENDDYAIIS 120 

Query: 118 IGSKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVN 177 

IGS G FF++ G N+ +L GL D P + + + + + + Y+N D +Y+ YN VN 

Sbjct: 121 IGSVGSDFFKARGMWVSFELRGLEDQPSFDQVGKIIAQAVEMYKNELFDELYVCYNHHVN 180 

Query: 178 TMSQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDN 237 

+ + + + +QQ++P+ E + +E + + EP +V+L~t- LL +Y ES IY A++D 

Sbjct: 181 SLTSQVRMQQMLPIKELDAEEASEDRVITGFELEPNREVILEQLLPQYTESLIYGAIIDA 240 

Query: 238 VASEQAARMVAMKAATDNAGNL I NDLRLVYNKARQAS I TNELNE I VAGAAAI 2 89 

+E AA M AM+ ATDNA N+INDL + YN+ARQA+IT E + EIVAGA A+ 
Sbjct: 241 KTAEHAAGMTAMQTATDNAKNV INDLT I Q YNRARQAAI TQE I TE I VAGANAL 292 



tr Q814W1 ATP synthase gamma chain (EC 3,6.3.14) [BC5307] [Bacillus 286 
cereus AA 
(strain ATCC 14579 / DSM 31)] align 

Score = 207 bits (528) , Expect = le-52 

Identities = 113/290 (38%), Positives = 177/290 (60%), Gaps = 6/290 (2%) 
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Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MA ++IK KI S + T +ITKAMEMV+ SK+ + + + PY E 1+ V++ + + + S 

Sbjct: 1 MASLRDIKAKINSTKKTSQITKAMEMVSASKLNRAEQNAKSFVPYMEKIQEWASIAQGS 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNIST-DLGLIG 119 

G HP L R VK+ G +VI++DRG+ GG N N-f +T N 1+ + + + + +G 

Sbjct : 61 KGINHPMLNARPVKRTGYIVITSDRGLAGGYNSNVLRTVSNVIRERHNMDSNQYSIIVLG 120 

Query: 120 SKGI S FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVY I AYNKFVNTM 179 

G + + GFNI + + GL D P+ ++ +A+ + +G D +YI YN +V+ + 

Sbjct: 121 RLGRDYLKRRGFNIIDEWGLSDHPSFTDIKDLASRAIAMFADGAYDELYIYYNHYVSKI 180 

Query: 180 SQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVA 23 9 

SQ+ + ++PL + D 4- T Y +EP + +L LL +Y ES +Y A++D A 

Sbjct: 181 SQEVTENKILPLTDVASD KPTTAYE FE PS EE E I LKVLL PQ YAE S L VYGALLDGKA 235 

Query: 240 SEQAARMVAMKAATDNAGNL I OT)LRLVYNKARQAS ITNELNE I VAGAAAI 2 89 

SE AARM AMK-f ATDNA +1+ L L +N+ARQA+IT E+ EIV GAAA+ 
Sbjct: 236 S EHAARMTAMKS ATDNAME VTD S LTL S FNRARQAAI TQE I TE I VGGAAAL 285 



tr Q81JZ4 ATP synthase Fl, gamma subunit [ATPG] [Bacillus anthracis 286 
(strain AA 
Ames) ] align 

Score = 207 bits (528) , Expect = le-52 

Identities = 113/290 (38%) , Positives = 177/290 (60%) , Gaps = 6/290 (2%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MA KI S + T +ITKAMEMV+ SK+ + + + PY E 1+ V+ + +++ S 

Sbjct: 1 MASLRDIKAKINSTKKTSQITKAMEMVSASKLNRAEQNAKSFVPYMEKIQEVVASIAQGS 60 

Query : 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNIST-DLGLIG 119 

G HP L R VK+ G +VI++DRG+ GG N N+ +T N 1+ + + + ++G 

Sbjct : 61 KGINHPMLNARPVKRTGYIVITSDRGLAGGYNSNVLRTVSNVIRERHNMDSNQYSIIVLG 120 

Query: 120 S KG IS FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVY I AYNKFVNTM 179 

G +. + GFNI ++ GL D P+ ++ +A+ + +G D +YI YN +V+ + 

Sbjct: 121 RLGRDYLKRRGFNIIDEWGLSDHPSFTDIKDLASRAIAMFADGAYDELYIYYNHYVSKI 180 

Query: 180 SQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVA 23 9 

SQ+ +++PL + D + T Y +EP + +L LL +Y ES +Y A++D A 

Sbjct: 181 SQEVTENKILPLTDVASD KPTTAYEFEPSEEEILKVLLPQYAESLVYGALLDGKA 235 

Query: 240 SEQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

SE AARM AMK+ATDNA +1+ L L -fN+ARQA+IT E+ EIV GAAA-f 
Sbjct: 236 SEHAARMTAMKSATDNAMEVIDSLTLSFNRARQAAITQEITE I VGGAAAL 285 



trnew AAS44331 ATP synthase Fl, gamma subunit (EC 3.6.3.14) [ATPG] 286 
[Bacillus AA 
cereus ATCC 10987] align 

Score = 207 bits (528) , Expect = le-52 
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Identities = 113/290 (38%), Positives = 177/290 (60%), Gaps = 6/290 (2%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMV 60 

MA ++IK KI S + T +ITKAMEMV+ SK+ + + + PY E 1+ V+ + +++ S 

Sbjct: 1 MAS LRD I KAKINS TKKTS Q I TKAMEMVS AS KLNRAEQNAKS F VP YME KI QE WAS I AQGS 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNIST-DLGLIG 119 

G HP L R VKh- G +VI + +DRG+ GG N N+ +T N 1+ + + + ++G 

Sbjct : 61 KGINHPMLNARPVKRTGYIVITSDRGLAGGYNSNVLRTVSNVIRERHNMDSNQYSIIVLG 120 

Query: 120 S KGI S FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVY I AYNKFVNTM 179 

G + + GFNI ++ GL D P+ ++ +A+ + +G D +YI YN +V+ + 

Sbjct: 121 RLGRDYLKRRGFNIIDEWGLSDHPSFTDIKDLASRAIAMFADGAYDELYIYYNHYVSKI 180 

Query: 18 0 SQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVA 239 

SQ+ + + + PL + D + T Y +EP + +L LL +Y ES +Y A++D A 

Sbjct: 181 S QE VTENKI L PLTD VASD KPTTAYE FE PS EE E I LKVLL PQ YAE S L VYGALLDGKA 235 

Query: 240 SEQAARMVAMKAATDNAGNL INDLRLVYNKARQAS I TNELNE I VAGAAAI 289 

SE AARM AMK+ATDNA +1+ L L +N+ARQA+IT E+ EIV GAAA+ 
Sbjct: 236 SEHAARMTAMKS ATDNAMEVIDSLTLS FNRARQAAI TQE I TE I VGGAAAL 285 



tr Q9RAU1 H+-ATPase cytoplasmic Fl-part gamma -subun it (H+-ATPase gamma 289 AA 
subunit) [ATPG] [Lactococcus lactis (subsp. cremoris) 
(Streptococcus cremoris), Lactococcus lactis (subsp. align 
lactis) (Streptococcus lactis)] 

Score = 206 bits (525) , Expect = 3e-52 

Identities = 110/289 (38%), Positives = 176/289 (60%), Gaps = 3/289 (1%) 

Query: 2 AGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISH-VSKAS 60 

A EIKTKIAS + T +IT AM+MV-f +K++K + A + Y+E +R + + VS + 

Sbjct: 3 ASLNEIKTKIASTKKTSQITGAMQMVSAAKLQKAESHAKAFQTYAEKVRKITTDLVSSDN 62 

Query: 61 IGYKHPFLVERE VKKIGI LVT S TDRGMCGGLNVNLFKTTLNQI KNWKEQN I S TDLGL IGS 120 

K+P +++REVKK G LVI++DRG+ G N N+ K+ ++ 1+ + +G 

Sbj ct : 63 E P AKNPMM I KRE VKKTG YL VI TSDRGL VGS YNSN I LKS VI SN I RKRHTNE S E YT I LALGG 122 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

G FF+ + + L GL D P EE+ + + Y+ E D +Y+ YN VN+ + 

Sbjct: 12 3 TGADFFKARNVKVSYVLRGLSDQPTFEEVRAIVTEAVEEYQAEEFDELYVCYNHHVNSLV 182 

Query: 181 QKPVVQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAVVDNVAS 240 

+ +++++P+ S D+ +E+ + EP+ + +L+ LL +Y ES IY ++VD + 

Sbjct: 183 SEARMEKMLPI - -SFDEKGDEKASLVTFELEPDRETILNQLLPQYAESMIYGSIVDAKTA 240 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS I TNELNE I VAGAAAI 28 9 

E AA M AM+ ATDNA ++INDL + YN+ARQASIT E+ EIVAGA+A+ 
Sbjct: 241 EHAAGMTAMRTATDNAHSVINDLTIQYNRARQASITQEITEIVAGASAL 2 89 



tr Q8EM82 H(+) -transporting ATP synthase gamma chain (EC 3.6.1.34) 286 
[ATPG] AA 
[Oceanobacillus iheyensis] align 
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sp Q9CER9 ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Lactococcus 28 9 

ATPG_LACLA 1 ac t i s AA 

(subsp. lactis) (Streptococcus lactis)] align 

Score = 205 bits (521) , Expect = 7e-52 

Identities = 110/289 (38%) , Positives = 172/289 (59%) , Gaps = 3/289 (1%) 

Query: 2 AGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISH-VSKAS 60 

A EIKTKIAS - 4- T +IT AM+MV+ +K+-+K 4- A + Y+E +R + + VS 

Sbjct: 3 AS LNE I KTKI AS TKKTS Q I TGAMQMVS AAKLQKAE S HAKAFQ I YAE KVRKI TTDL VS SDK 62 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

K+P + + +REVKK G LVI4-+DRG+ GG N N+ K+ +N 1+ + +G 

Sbjct: 63 EPAKNPMMIKREVKKTGYLVITSDRGLVGGYNSNILKSVMNTIRKRHANESEYTILALGG 122 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

G FF+4- + L GL D P EE+ + Y+ E D 4-Y + YN VN4- + 

Sbjct: 123 TGADFFKARNVKVSYVLRGLSDQPTFEEVRAIVTEAVTEYQAEEFDELYVCYNHHVNSLV 182 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 24 0 

+ + + + + P+ 4- 4-T4- + EP+ 4- +L+ LL +Y ES IY ++VD + 

Sbjct: 183 SDARMEKMLPI SFEESGQQKPSLETFEL - - EPDRETILNQLLPQYAESMI YGS IVDAKTA 240 

Query: 241 EQAARMVAMKAATDNAGNLINDLRLVYNKARQASITNELNEIVAGAAAI 289 

E AA M AM+ ATDNA 4-4-INDL + YN+ARQASIT E+ EIVAGA+A* 
Sbjct: 241 EHAAGMTAMRTATDNAHS VINDLTI QYNRARQAS ITQE ITE I VAGASAL 289 



sp P22482 ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Bacillus 2 89 AA 

ATPG_BACPF ps eudo f irmus ] 

align 

Score = 205 bits (521) , Expect = 7e-52 

Identities = 112/291 (38%), Positives = 175/291 (59%), Gaps = 5/291 (1%) 

Query: 1 I^GAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MA + + I + 4-1 S 4- T4- + ITKAM4-MV+ +K+ + Q 4- PY+ + IR V+4- + + + 

Sbjct: 1 MASLRDIQGRITSTKKTKQITKAMQMVSAAKLNRAQHNAQSFTPYTDKIREWAAIASSG 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLI- - 118 

HP L ER VKK G +V+4-4-D4-G4- GG N +L H LN IK + N 4- G+I 
Sbjct : 61 TEISHPMLEERPVKKTGYIWTSDKGLAGGYNSSLIRSLLNTIK- -ERHNSPDEYGI IIM 118 

Query: 119 GSKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNT 178 

G G F+ G I ++ GL D P 4-4- +A T 4-4- +G D +Y+ YN FV4- 
Sbjct: 119 GRIGRDLFKKRGLPIIQEVIGLPDQPEFNDIKNIARTSVEMFADGIFDELYVWYNHFVSP 178 

Query: 17 9 MSQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLWYLESQIYQAVVDNV 23 8 

+ 4-Q +L+PL H~ D 4- Y YEP + 4-L+ LL +Y ES IY 4-4-+D 

Sbjct: 179 ITQDVTEMKLLPLTDIGSDE-KATSASASYEYEPNEQAILEKLLPQYAESLIYGSLLDAK 237 

Query: 23 9 ASEQAARMVAMKAATDNAGNLINDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

ASE ARM AM AATDNA LI +L L 4-N+ARQA4-IT E+ EIV GAAA4- 
Sbjct: 238 ASEFGARMTAMS AATDNAS AL I EELTLKFNRARQAAI TQE ITE I VGGAAAL 288 
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tr Q8CNJ6 ATP synthase gamma chain [SE1701] [Staphylococcus epidermidis] 288 AA 

align 

Score = 205 bits (521) , Expect = 7e-52 

Identities = 105/289 (36%), Positives = 178/289 (61%), Gaps = 2/289 (0%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKM^ 60 

MA KEI + + I S ++ITKAM MV++SK+R+ + + RPY E + + + 1+ V+ + + 

Sbjct: 1 MASLKEIDSRIKSTSKJVIKQITKAMNIWSSSKLRRAEKNTKSFRPYMEKM 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

HP L R++K+ G LVI++D+G+ G + N+ K+ +N I + + L ++G 

Sbjct : 61 STSNHPMLKSRDIKRSGYLVITSDKGLAGAYSTNVLKSLVNDINSKHNDSSEYSLIVLGQ 120 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

+G+ FF+ G+ 1+ L + D P+ + + +A D 4- ID + I Y+ +V+ + 

Sbjct: 121 QGVDFFKHRGYEIESSLVEVPDQPSFKSIQSIAKHAIDLFSEENIDELTIYYSHYVSVLE 180 

Query: 181 QKPWQQLVPLPESKI)DHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAVVDNVAS 240 

KP +Q ++PL S + +D Q Y +EP + + +L +L -f Y+ES IY ++D AS 

Sbjct: 181 NKPATKQVLPL- - SQEDSGQGHGQMSSYEFEPDKESILSVILPQYVESLIYGTILDAKAS 238 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS I TNELNE I VAGAAAI 289 

E A+RM AM+ A+DNA LI+DL L YN+ARQA-t-IT ++ EIV G++A-4- 
Sbjct: 23 9 EHAS RMTAMRNASDNATEL I DDLS LE YNRARQAAI TQQ I TE I VGGS SAL 2 87 



tr O05432 ATP synthase subunit gamma [ATPG] [Moorella thermoacetica 282 AA 
(Clostridium thermoaceticum) ] 

align 

Score = 204 bits (520) , Expect = le-51 

Identities = 114/289 (39%) , Positives = 172/289 (59%) , Gaps = 8/289 (2%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MA + + + K +1 SVQSTQ IT+AM+MVA +K+RK Q ++ A RPY+ 4- V+ + A 
Sbjct: 1 MAHMRDLKRR I RS VQS TQH I TRAMKMVAAAKLRKAQAQ VTAGRP YAAKLEE VVGRLMAAV 60 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

P REVKK G ++I+ DRG+ GG N NL + T +++ E+ L +G 

Sbjct: 61 DPETQPLAATREVKKAGYVLITADRGLAGGYNANLIRLTEERLR EEGRPAALVAVGR 117 

Query: 121 KGI S FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVYI AYNKFVNTMS 180 

KG FFR I + +GD PL+ +A + Y G +D V + + F + + 

Sbjct: 118 KGRDFFRRRPVE I VKS FTD IGDNPEL IQARELARQLVTMYLEGTLDEVNL INTRF YS P I R 177 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 24 0 

Q P+V++L+P+ + E + T DY+YEP P+ +L LL RY E ++Y+A+++ AS 

Sbjct: 178 QVPMVERLLPIATPR E KKDTGD Y I YE PS PEGVLRVLL PR YCE I KVYRALLE AKAS 232 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS I TNELNE I VAGAAAI 2 89 

E ARM AM AT NA +1+ L +N+ARQA+ ITNE + EIVAGA A+ 
Sbjct:. 233 EHGARMTAMDNATKNAAEMIDKFTLSFNRARQAAITNEIVEIVAGADAL 281 
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S P P09222 ATP synthase gamma chain precursor (EC 3*6.3 -14) [ATPG] 286 

ATPG_BACP3 [Bacillus AA 

PS3 (Thermophilic bacterium PS-3)] align 

Score = 202 bits (513) , Expect = 6e-51 

Identities = 118/289 (40%) , Positives = 173/289 (59%) , Gaps = 7/289 (2%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEJVTVATSKMRCT 60 

+A ++IKT+I + + T +ITKAMEMV TSK-f + + R RPY E 1+ V+++V+ A+ 

Sbjct: 4 LASLRDIKTRINATKKTSQITKAMEMVLTSKLNRAEKREIV-RPYMEKIQEWANVALAA 62 

Query: 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

HP LV R VKK G LVI++DRG+ G N N+ + 1+ + +IG 

Sbj ct : 63 RA-SHPMLVSRPVKKTGYLVITSDRGLAGAYNSNVLRLVYQTIQKRHASPDEYAIIVIGR 121 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFWTMS 18 0 

G+SFFR + L D P+ ++ +A + +G D +Y+ YN +V+ + 

Sbjct: 122 VGLSFFRKRNMPVILDITRLPDQPSFADIKEIARKTVGLFADGTFDELYMYYNHYVSAIQ 181 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 24 0 

Q+ ++L+PL + L E +Q Y +EP + +LD LL +Y ES IY A++D AS 

Sbjct: 182 QE VTERKLL PLTD LAENKQRT VYE FE P SQEE I LD VLL P Q YAE S L I YGALLDAKAS 236 

Query: 241 EQAARMVAMKAATDNAGNLINDLRLVYNKARQAS ITNELNE I VAGAAAI 2 89 

E AARM AMK ATDNA LI L L YN-f ARQA+IT E+ EIVAGA A+ 
Sbjct: 23 7 EHAARMTAMKNATDNANEL IRTLTLS YNRARQAAITQE ITE I VAGANAL 2 85 



tr Q9A0I8 Putative proton- translocating ATPase, gamma subunit (EC 2 91 

3.6.1.34) AA 

[ATPG] [Streptococcus pyogenes, Streptococcus pyogenes align 
(serotype M18) ] 



Score = 201 bits (512), Expect = 8e-51 

Identities = 115/292 (39%), Positives = 177/292 (60%), Gaps = 5/292 (1%) 

Query: 1 MAGA-KEIKTKIASVQSTQKITKAMEMVATSKMRKTQ^ 59 

MAG+ EIK KI S + T KIT AM MV+++K+ K++ + Y+ IR + + + K+ 

Sbjct: 1 MAGSLSEIKAKIISTEKTSKITSAMRMVSSAKLjVKSEQAARDFQIYASKIRQITTDLLKS 60 

Query: 60 - -SIGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGL 117 

+ IG +P LV R VKK G +VI++D+G+ GG N + K+ ++ I + ++ 
Sbjct : 61 ELTIGSDNPMLVSRPVKKTGYIVITSDKGLVGGYNSKILKSVMDMITEYHADG-DYEIIS 119 

Query: 118 IGSKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVN 177 

IGS G FF + 4- G N+ +L GL D P+ E + + + + D + N D +Y+ YN VN 
Sbjct: 120 IGSVGSDFFKARGMNVAFELRGLADQPSFEQVRQIISQSVDMFVNEIFDELYVCYNHHVN 179 

Query: 17 8 TMS QKP WQQL VPLP E S KDDHLNERQQTWD YL YE PEPKVLLDS LL VR YLE S Q I YQAWDN 237 

+++ + VQQ++P+ + D E T + EP +LD LL ES IY A++D 

Sbjct: 180 SLTSQVRVQQMLP I SDLVADEAAEEGVT - GFELEPNRHD I LDQLLPQFTESL I YGAI IDA 23 8 

Query: 238 VASEQAARMVAMKAATDNAGNL I NDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

+E AA M AM+ ATDNA N+INDL + YN+ARQA+IT E+ EIVAGA A+ 
Sbjct: 23 9 KTAEHAAGMTAMQTATDNAKNV INDLT I Q YNRARQAA I TQE I TE I VAGANAL 2 90 
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tr Q52412 TFl-gamma subunit [thermophilic bacterium PS3] 282 AA 

alig n 

Score = 201 bits (511) , Expect = le-50 

Identities = 118/288 (40%) , Positives = 172/288 (58%) , Gaps = 7/288 (2%) 

Query: 2 AGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASI 61 

A ++IKT+I + + T +ITKAMEMV TSK+ + + R RPY E 1+ V+++V+ A+ 

Sbjct: 1 ASLRDIKTRINATKKTSQITKAMEMVLTSKLNRAEKREIV-RPYMEKIQEWANVALAAR 59 

Query : 62 GYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSK 121 

HP LV R VKK G LVI++DRG+ G N N+ + 1+ + +IG 

Sbjct : 60 A-SHPMLVSRPVKKTGYLVITSDRGLAGAYNSNVLRLVYQTIQKRHASPDEYAIIVIGRV 118 

Query: 122 GISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMSQ 181 

G+SFFR + + + L D P+ +4- +A + +G D +Y+ YN +V+ + Q 

Sbjct: 119 GLS FFRKRNMPVI LDI TRLPDQPS FAD IKE I ARKTVGLFADGTFDELYMYYNHYVS AIQQ 178 

Query: 182 KPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVASE 241 

+ ++L+PL + L E +Q Y +EP + +LD LL +Y ES IY A++D ASE 

Sbjct: 179 EVTERKLLPLTD L AENKQRT V YE FE PS QE E I LD VLL P Q YAE S L I YG AL LD AKAS E 233 

Query: 242 QAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

AARM AMK ATDNA LI L L YN+ARQA+IT E+ EIVAGA A+ 
Sbjct: 234 HAARMTAMKNATDNANEL IRTLTLS YNRARQAAITQE ITE I VAGANAL 281 



sp P37810 ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Bacillus 290 

ATPG_BACSU subtilis] AA 

align 

Score = 201 bits (510) , Expect = le-50 

Identities = 110/289 (38%), Positives = 175/289 (60%), Gaps = 3/289 (1%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

+A ++IK++I S + T +ITKAM+MV+ +K+ + + + + PY + 1+ V+S+V + S 
Sbjct: 4 LAS LRD I KS R I TS TKKTS Q I TKAMQMVS AAKLNRAENNAKS F VP YMDKI QE WSNVGRVS 63 

Query : 61 I G YKHP FL VERE VKKI G I L VI S TDRGMCGGLNVNLFKTTLNQ I KNWKEQNI S TDLGL I GS 12 0 

KHP L+ REVKK LVI++DRG+ G N ++ + + + + + + IG 

Sbjct : 64 GNVKHPMLLSREVKKTAYLVITSDRGLAGAFNSSVLRSAYQAMQERHQSKDEYAVIAIGR 123 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFWTMS 180 

G FF+ I +L+GLGD E+ +A + +G D + + + YN FV+ + + 

Sbjct: 124 VGRDFFKKREIPIISELTGLGDEVTFTEIKDLARQTIQMFIDGAFDELHLVYNHFVSAIT 183 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 240 

Q+ ++L+PL D ++T Y +EP + +L+ LL +Y ES 1+ A++D+ AS 

Sbjct: 184 QEVTEKKLLPL SDLGSGGGKRTASYEFEPSEEEVLEVLLPQYAESLIFGALLDSKAS 240 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

E AARM AMK ATDNA LI+ L L YN+ARQA+IT E+ EIV GAAA+ 
Sbjct: 241 EHAARMTAMKNATDNAKELIDSLSLSYNRARQAAITQEITEIVGGAAAL 289 
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tr Q99SF4 ATP synthase gamma chain [ATPG] [Staphylococcus aureus (strain 288 
Mu50 AA 
/ ATCC 700699), Staphylococcus aureus (strain N315) , align 
Staphylococcus aureus (strain MW2)] 

Score = 201 bits (510) , Expect = le-50 

Identities = 106/289 (36%), Positives = 174/289 (59%), Gaps = 2/289 (0%) 

Query: 1 ^GAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHV 60 

MA KEI T+I S + ++ITKAM MV++SK+R+ 4- PY + + + + 1+ V+ AS 

Sbjct: 1 MASLKEIDTRIKSTKKMKQITKAMNMVSSSKLRRAEKNTKQFTPYMDKMQDAITAVAGAS 60 

Query : 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 12 0 

HP L R++ + G LVI + 4-D+G+ G+N+K + I+ + + +G 

Sbjct : 61 SNTNHPMLRPRKITRSGYLVITSDKGLAGAYSANVLKKLITDIEAKHQDSSEYSIWLGQ 12 0 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

+G+ F ++ G+ + I+ + D P+ +' + +AN D Y EID + I Y+ +V+ + 

Sbjct: 121 QGVDFLKNRGYDIEYSQVXIVPDQPSFKSVQALANHAIDLYSEEEIDELNIYYSHYVSVLE 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAVVDNVAS 240 

KP -fQ+ + PL S + +D Y +EP+ + +L +L +Y+ES IY + +D AS 

Sbjct: 181 NKPTSRQVLPL - - SQEDSSKGHGHLSSYEFEPDKESILSVILPQYVESLIYGTILDAKAS 238 

Query: 241 EQAARMVAMKAATDNAGNLINDLRLVYNKARQASITNELNEIVAGAAAI 289 

E A RM AMK ATDNA LI+DL L YN+ARQA IT ++ EIV G+AA+ 
Sbjct: 239 EHATRMTAMKNATDNATEL IDDL S LE YNRARQAE I TQQ I TE I VGGS AAL 287 



tr 050158 Proton- translocating ATPase, gamma subunit [ATPG] 2 91 

[Streptococcus AA 
bovis] align 

Score = 201 bits (510) , Expect = le-50 

Identities = 115/292 (39%), Positives = 178/292 (60%), Gaps = 5/292 (1%) 

Query: 1 MAGA-KEIKTKIASVQSTQKITKANEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKA 59 

MAG+ EIK KI S Q T IT AM+MV+ +K+ K++ + Y+ IR + + + K+ 

Sbjct: 1 MAGSLSEIKGKIISTQKTSHITGAMQMVSAAKLTKSEQAAKDFQVYASKIRQITTDLLKS 60 

Query: 60 SI- -GYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLMQIKNWKEQNISTDLGL 117 

+ G K+P L R VKK G +VI ++D+G+ GG N + K + + 1+ + Q+ + + 
Sbjct : 61 ELVNGSKNPMLAARPVKKTGYIVITSDKGLVGGYNSKILKAMMDLIEEY-HQDGNYAIIA 119 

Query: 118 IGSKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVN 177 

IG G FF + + G N+ +L GL D P+ E + + + + Y+N D +Y+ YN VN 

Sbjct: 120 IGGIGADFFKARGMNVVFELRGLEDQPSFEQVGNIIAKSVEMYKNELFDELYVCYNHHVN 179 

Query: 178 TMSQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAVVDN 237 

+ + + + VQQ++P+ E D E + + EP +++L+ LL +Y ES IY A+VD 
Sbjct: 180 SLTSQVRVQQMLPIAELDADEAAEEGVS -GFELEPNREMILEQLLPQYTESLIYGAI VDA 238 

Query: 23 8 VASEQAARMVAMKAATDNAGNLINDLRLVYNKARQASITNELNEIVAGAAAI 289 
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+ E AA M AM+ ATDNA N+INDL + YN+ARQA+IT E+ EIVAGA A+ 
Sbjct: 23 9 KTAEHAAGMTAMQTATDNAKNV I ND LT I Q YNRARQAA I TQE I TE I VAGANAL 2 90 



tr Q8K827 Putative proton- translocating ATPase gamma subunit 291 
[SPYM3_0498] AA 
[Streptococcus pyogenes (serotype M3)] align 

Score = 200 bits (509) , Expect = 2e-50 

Identities = 114/292 (39%), Positives = 177/292 (60%), Gaps = 5/292 (1%) 

Query: 1 MAGA-KEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKA 5 9 

MAG+ EIK KI S + T KIT AM MV+++K+ + + + + Y+ IR + + + K+ 

Sbjct: 1 MAGSLSEIKAKIISTEKTSKITSAMRMVSSAKLVRSEQAARDFQIYASKIRQITTDLLKS 60 

Query: 60 - -SIGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGL 117 

+ IG +P LV R VKK G +VI++D+G+ GG N + K+ 4-+ I + + + 

Sbj ct : 61 ELTIGSDNPMLVSRPVKKTGYIVITSDKGLVGGYNSKILKSVMDMITEYHADG-DYEIIS 119 

Query: 118 IGS KG I S FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE I DAVY I AYNKFVN 177 

IGS G FF + + G N+ +L GL D P+ E+ + + + D + N D +Y+ YN VN 
Sbj ct : 12 0 IGS VGSDF FKARGMNVAFELRGLADQPS FEQVRQI I SQS VDMFVNE I FDEL YVC YNHHVN 179 

Query: 17 8 TMSQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDN 2 37 

+ + + + VQQ++P+ + D E T + EP -HLD LL ES IY A-f+D 

Sbjct: 180 SLTSQVRVQQMLPISDLVADEAAEEGVT-GFELEPNRHDILDQLLPQFTESLIYGAIIDA 238 

Query: 238 VASEQAARMVAMKAATDNAGNL INDLRLVYNKARQAS I TNELNE I VAGAAAI 289 

+E AA M AM+ ATDNA N+INDL + YN+ARQA+IT E+ EIVAGA A+ 
Sbj ct : 2 3 9 KTAEHAAGMTAMQTATDNAKNV I NDLT I QYNRARQAAI TQE I TE I VAGANAL 2 90 



tr Q84XB4 Chloroplast ATPase gamma subunit precursor [ATPC] 369 
[Phaeodactylum AA 
tricornutum] align 

Score = 200 bits (508) , Expect = 2e-50 

Identities = 114/312 (36%), Positives = 187/312 (59%), Gaps = 27/312 (8%) 

Query: 4 AKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGY 63 

A 1+ +1 SV++T+KIT AM++VA +K+R+ QD + A+RP+SET+++V + + G 
Sbjct: 58 ANAIRDRITSVKNTRKITMAMKLVAAAKVRRAQDAVLATRPFSETLQSVFGGLIQRLGGE 117 

Query: 64 KH- -PFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSK 121 

P L EREVKK+ +LVI+ DRG+CGG N + K + K K+ + DL L+G K 

Sbjct: 118 SVDLPLLTEREVKKVTLLVITGDRGLCGGYNSFMIKKAEARFKELKKNGVEADLILVGKK 177 

Query: 122 GIS FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE I DAVY I AYNKFVNTMSQ 181 

GI++F G+ 1+ + G P ++ + +A + + +GE DAV + Y KFV+ ++ 

Sbjct: 178 GIAYFERRGYPIRKKYE -TGQNPTAKQALAIAEEVSSTFLSGESDAVELLYTKFVSLIAS 236 

Query: 182 KPWQQLVPLPES KDDHLNE RQQTWDYLYEPEPKVL 217 

P ++ LVP S K D + + ++ D ++E +P + 

Sbjct: 237 SPSIRTLVPFSASDITAKGDEVFQLTSESGQFGVERTELDVAAPQEFPNDMIFEQDPIQI 296 
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Query: 218 LDS LLVR YLES Q I Y QAWDNVAS EQAARMVAMICAATDNAGNL I NDLRL VYNKARQ AS I TN 277 

++ + +L YL QI + + ++VASE AARM + M++A+DNAG4-L L L YN-f ARQA4-+T 
Sbjct: 297 VNAILPLYLNGQILRTLQESVASELAARMQSMQSASDNAGSLAKQLNLEYNRARQAAVTQ 356 

Query: 278 ELNE I VAGAAA I 2 89 

EL EI++GA+A+ 
Sbjct: 3 57 ELLEI I SGASAL 3 68 



S P P12408 ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Anabaena 315 

ATPG_ANAS P sp. (strain AA 

PCC 7120)] align 

Score = 198 bits (503) , Expect = 9e-50 

Identities = 114/315 (36%), Positives = 185/315 (58%), Gaps = 27/315 (8%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

M K 1+ +1 SV+4-T+KIT-fAM +VA +++R+ A+RP+++ + V+ + + 

Sbjct: 1 MPNLKS IRDRIQSVKNTKKITEAMRLVAAARVRRAQEQVIATRPFADRLAQVLYGL -QTR 59 

Query: 61 IGYKH PFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGL 117 

+ ++ PL +REVK +G+LVTS DRG+CGG N N+ 4- + 

Sbjct : 60 LRFEDVDLPLLKKREVKSVGLLVISGDRGLCGGYNTNVIRRAENRAKELKAEGLDYTFVI 119 

Query: 118 IGSKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVN 177 

+G K -i-FR I +GL . P +E +A+ + + + ++D + + Y +FV+ 

Sbjct: 120 VGRKAEQYFRRREQPIDASYTGLEQIPTADEANKIADELLSLFLSEKVDRIELVYTRFVS 179 

Query: 178 TMSQKPWQQLVPLP ESKDDHL NERQQTW DYLYEPEP 214 

+S +PV+Q L+PL E+ DD -*- ERQ D ++E + P 

Sbjct: 180 LVSSRPVIQTLLPLDTQGLEAADDEIFRLTTRGGQFQVERQTVTSQARPLPRDMIFEQDP 239 

Query: 215 KVLLDS LLVRYLES Q I YQAWDNVAS EQAARM VAMKAATDNAGNL INDLRLVYNKARQAS 274 

+ LDSLL YL +Q+ +A+ ++ ASE AARM AN A++NAG LI L L YNKARQA-f 
Sbjct: 240 VQILDSLLPLYLSNQLLRALQESAASELAARMTAMSNASENAGELIKSLSLSYNKARQAA 299 

Query: 275 I TNE LNE I VAGAAA I 2 89 

IT EL E+V GA A+ 
Sbjct: 3 00 I TQELLE WGGAE AL 314 



S P P41010 ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Bacillus 287 

ATPG_BACCA caldotenax] AA 

align 

Score = 197 bits (500) , Expect = 2e-49 

Identities = 118/290 (40%) , Positives = 172/290 (58%) , Gaps = 8/290 (2%) 

Query: 1 I^GAKEIKTKIASVQSTQKITKAMEIWATSK^RKTQDRMAASRPYSETIR 60 

+A ++IKT+I + + T +ITKAMEMV+TSK+ + + R RPY E 1+ V++ AS 

Sbjct: 4 LASLRDIKTRINATKKTSQITKAMEMVSTSKLNRAEKREIV-RPYMEKIQEWA--MSAS 60 

Query : 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTL-NQIKNWKEQNISTDLGLIG 119 

HP LV R VKK G LVI++DRG+ G N N+ + + KM + +IG 

Sbjct: 61 AARSHPMLVSRPVKKTGYLVITSDRGLAGAYNSNWRLVYPKRSKNAMLPPDEIAIIVIG 12 0 
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Query: 120 S KGI S FFRS FGFMI KGQLSGLGDTPALEELIGVANTMFDAYRNGE IDAVYI AYNKFVNTM 179 

G+SFFR + ++ L D P+ ++ +A + +G D +Y+ YN +V+ + 

Sbjct: 121 RVGLSFFRKRNMPVILDITRLPDQPSFADIKEIARKTVGLFADGTFDELYMYYNHYVSAI 180 

Query: 180 SQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVA 239 

Q+ ++L+PL D L E +Q Y +EP + +LD LL +Y ES IY A++D A 

Sbjct: 181 QQEVTERKLLPLT DFLAENKQRTVYEFEPSQEEILDVLLPQYAESLIYGALLDAKA 236 

Query: 240 SEQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

SE AARM AMK ATDNA + + I L L YN+ARQA+IT E+ EIVAG A+ 
Sbjct: 237 S EHAARMTAMKNATDNAND VI RTLTL S YNRARQAA I TQE I TE I VAGRNAL 286 



sp P42007 ATP synthase gamma chain (EC 3.6.3.14) [ATPG] [Bacillus 287 AA 

ATPGBACST stearothermophilus] 

align 

Score = 196 bits (499) , Expect = 3e-49 

Identities = 121/292 (41%) , Positives = 175/292 (59%) , Gaps = 12/292 (4%) 

Query : 1 RAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

-fA + + IKT+I + + T +ITKAMEMV+TSK+ 4- R R Y E 1+ V+ + +V AS 

Sbjct: 4 LASLRDIKTRINATKKTSQITKAMEMVSTSKLNRAAKREIV-RSYMEKIQEWANV--AS 60 

Query : 61 I G YKHP FLVERE VKKI G I L VI S TDRGMCGGLNVNLFKTTLNQ I KNWKEQN I S TD LGL 117 

G HP LV R VKK G LVI++DRG+ GMN-f+L K K + D + + 
Sbjct : 61 RGRSHPMLVSRPVKKTGYLVITSDRGLAGAYNSNWR- -LVYPKRSKNAMLPPDEYAIIV 118 

Query: 118 IGSKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFW 177 

IG G+SFFR + ++ L D P+ ++ +A + +G D +Yh- YN +V+ 

Sbjct: 119 IGRVGLSFFRKRNMPVILDITRLPDQPSFADIKEIARKTVGLFADGTFDELYMYYNHYVS 178 

Query: 178 TMSQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAVVDN 237 

• + Q+ ++L+PL D L E +Q Y +EP + +LD LL +Y ES IY A++D 

Sbjct: 179 AI QQEVTERKLLPLT DFLAENKQRTVYEFEPSQEEILDVLLPQYAESLIYGALLDA 234 

Query: 23 8 VASEQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

ASE AARM AMK ATDNA + + I L L YN+ARQA+IT E + EIVAG A+ 
Sbjct: 235 KAS EHAARMTAMKNATDNAND V I RTLTL S YNRARQAAI TQE I TE I VAGRNAL 286 



tr Q927W3 AtpG protein [ATPG] [Listeria monocytogenes, Listeria innocua] 290 AA 

align 

Score = 195 bits (496) , Expect = 6e-49 

Identities = 103/289 (35%) , Positives = 168/289 (57%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MA + IK +1 S + T -f ITKAM+MV+ +K+ + + + PY I + +V+ + HV+ 

Sbjct: 1 MASLIDIKQRITSTRKTSQITKAMQMVSAAKLGRAESNARSYEPYVSKIKDVVTHVASTG 60 

Query : 61 IGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 120 

HP LV R V + G +V+++D G+ G N ++ K +1 + + +G 
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Sbj Ct : 61 NSSDHPMLVSRPVHRTGYIVLTSDTGLAGSYNSSVIKEVFQEINKKHTSSDEYAIITVGR 120 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

FF++ N+ + * G+ D P E+ +A+ + +G D V+I YN + S 

Sbjct: 121 S ARDFFKARQMNWLE VQGI TDHP I FAE I KD I ASNTVQMFEDGVYDE VF I YYNHHINS I S 180 

Query: 181 QKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDNVAS 240 

+ +QL+PL E + Y +EP + +L+ LL +Y+ES 1+ A++D A+ 

Sbjct: 181 SELRKEQLLPLTEFHEKGKETDVDLTTYEFEPSEQEILEVLLPQYVESLIFGALLDAKAA 240 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS I TNELNE I VAGAAAI 289 

E AARM AN++ATDNA +LI+DL L YN+ARQA+IT E+ EIV GAAA+ 
Sbjct: 241 EHAARMTAMRSATDNASDLISDLSLQYNRARQAAITQEITEIVGGAAAL 289 



S P P29710 ATP synthase gamma chain, sodium ion specific (EC 281 

ATPG_PROMO 3.6.3.15) [ATPG] AA 

[Propionigenium modes turn] align 

Score = 194 bits (492) , Expect = 2e-48 

Identities = 109/289 (37%), Positives = 182/289 (62%), Gaps = 9/289 (3%) 

Query: 2 AGAKEIKTKIASVQSTQKITKAMEMVATSKMRCT 61 

A KEIK++I+SVQST++ITKAME+V+++K +K Q + S-fPYS ++ V+ + +++ 
Sbjct: 1 AAGKEIKSRISSVQSTRQITKAMEIVSSTKFKKFQALVNQSKPYSGSMDKVLANLAAGIK 60 

Query: 62 G YKHP - FL VERE VKKI G I L V I STDRGMCGGLNVNL F KTTLNQ I KNWKEQNI S TDLGL I GS 12 0 

+HP F + EVK-HIGI+V+ + +DRG+CGG N + K I + + +s IG 

Sbjct: 61 NERHPLFDGKTEVKRIGIIWITSDRGLCGGFNSSTLKEMEKLIVANPDKEVSVIA--IGK 118 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

KG + + + + K + L ++ ++ + + ~H D VY+ YN+F++ +S 

Sbjct: 119 KGRDYCKKKDRDLKAEYIQLIPETMFDKAKEISENIVEYFYEDIFDEVYLIYNEFISALS 178 

Query: 181 QKP VVQQLVPL PES KDDHLNERQQTWD YL YE PE PKVLLDS LL VR YLES Q I YQAWDNVAS 24 0 

+ +V-S-+L+P+ E Q Y++EP + +L SLL +YL Q+YQA+++N AS 

Sbjct: 179 TELIVKKLLPIERI EVQDNTTYIFEPSVEDILSSLLPKYLNIQLYQAILENTAS 232 

Query: 241 EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS I TNELNE I VAGAAAI 2 89 

E +AR AMK ATDNA + + I DL L YN+ RQA+IT E + 4- ElV-f GA+A+ 
Sbjct: 233 EHSARKNAMKNATDNAEDMIKDLTLQYNRERQAAITQEISEIVSGASAL 281 



S P Q41075 ATP synthase gamma chain, chloroplast precursor (EC 370 

ATPG_PHATR 3 . 6 . 3 . 14 ) AA 

[ATPC] [Phaeodactylum tricornutum] align 

Score = 194 bits (492), Expect = 2e-48 

Identities = 114/313 (36%), Positives = 185/313 (58%), Gaps = 28/313 (8%) 

Query: 4 AKE IKTKIAS VQSTQKITKAMEMV - ATSKMRKTQDRMAASRPYSETIRNVI SHVSKAS IG 62 

A 1+ +1 SV++T+KIT AM++V A K+R+ QD + A+RP+SET+++V + + G 
Sbjct: 58 ANAIRDRITSVKNTRKITMAMKLVRAAPKVRRAQDAVLATRPFSETLQSVFGGLIQRLGG 117 

Query: 63 YKH- -PFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGS 120 
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P L EREVKK+ +LVI + DRG+CGG N + K + K+ + DL L+G 

Sbjct: 118 ESVDLPLLTEREVKKVTLLVITGDRGLCGGYNSFMIKKAEARFNELKKNGVEADLILVGK 177 

Query: 121 KGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMS 180 

KGI++F GF 1+ + G P 4-4- 4- 4-A 4- + +GE DAV 4- Y KFV+ + 4- 

Sbjct: 178 KGIAYFERRGFPIRKKYE-TGQNPTAKQALAIAEEVSSTFLSGESDAVELLYTKFVSLIA 236 

Query: 181 QKPWQQLVPLPES KDDHLNE RQQTWDYLYEPEPKV 216 

P 4-4- LVP S K D + + 4-4- D 4-+E + P 

Sbjct: 237 SSPSIRTLVPFSASDITAKGDEVFQLTSESGQFGVERTELDVAAPQEFPNDMIFEQDPIQ 296 

Query: 217 LLDS LL VRYLE S Q I YQAWDNVAS EQAARM VAMKAATDNAGNL INDLRLVYNKARQAS I T 276 

+ + + ++L YL QI + + ++VASE AARM +M4-4-A4-DNAG4-L L L YN4-ARQA+4-T 
Sbjct: 297 IVNAILPLYLNGQILRTLQESVASELAARMQSMQSASDNAGSLAKQLNLEYNRARQAAVT 356 

Query: 277 NELNE I VAGAAAI 2 89 

EL EI++GA+A+ 
Sbjct: 357 QELLE I I SGAS AL 369 



sp QQ6908 ATP synthase gamma chain, chloroplast precursor (EC 

ATPG_ODOSI 3 . 6 . 3 . 14) 

[ATPC] [Odontella sinensis (Marine centric diatom) ] 

Score = 194 bits (492) , Expect = 2e-48 
Identities = 111/312 (35%), Positives = 184/312 (58%), Gaps = 27/312 (8%) 

Query: 4 AKE I KTKI AS VQSTQKI TKAMEMVATSKMRKTQDRMAASRP YSETIRNVI SHVS KAS IG - 62 

A 14- 4-1 SV4-4-T+KIT AM4-+VA 4-K4-R+ QD + A+RP+SET4-4-+V +■ G 
Sbjct: 59 ANAIRDRITSVICNTKKITMAMKljVAAAKVRRAQDAVLATRPFSETLQSVFGGLIARMGGE 118 

Query : 63 - YKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSK 12 1 

P L 4- REV K> ++VI+ DRG+CGG N 4- K + K+Q 4-4- D+ LIG K 

Sbjct: 119 ALDLPLLTQREVS KVTL WI TGDRGLCGGYNS FMI KKAEARFNELKDQGVACDMVLIGKK 17 8 

Query: 122 GISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMSQ 181 

GI + + F+ G+ 1+ G P 4-4- + ++ 4- + Y 4-GE DAV 4- Y KF4-4- 4- + 

Sbjct: 179 GITYFQRRGYPIRKTFE-TGQNPDSKQALAISEELLNTYLSGESDAVELLYTKFISLIAS 237 

Query: 182 KPWQQLVP LPESKDDHLNERQQTW DYLYEPEPKVL 217 

P 4- L4-P L S D ER + D +4-E +P + 

Sbjct: 238 SPSARTLIPFSASEITQQGDEVFQLTSSGGDFEVERTELEVAEPQDFPNDMIFEQDPIQI 297 

Query: 218 LDS LL VRYLE S Q I YQAWDNVAS EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS I TN 2 77 

4-4-S+L YL QI 4- 4- 4-4-VASE AARM +M+4-A4-DNAG4-L L YN+ARQA4-4-T 
Sbjct : 298 INSILPLYLNGQILRTLQESVASELAARMQSMQSASDNAGDLAKRLSTEYNRARQAAVTQ 357 

Query: 278 ELNE I VAGAAAI 2 89 

E+ EIV4-GA+A4- 
Sbjct: 35 8 E I LE I VSGAS AL 3 69 



370 
AA 

align 



tr Q8FQ21 H+-ATPase gamma subunit (EC 3.6.3.14) [ATPG] [Corynebacterium 326 AA 
ef f iciens] 

align 
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tr Q8KRU 9 Subunit gamma [ATPG] [Ilyobacter tartaricus] 2 82 AA 

align 

Score = 194 bits (492) , Expect = 2e-48 

Identities - 108/292 (36%) , Positives = 181/292 (61%) , Gaps = 13/292 (4%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MAG KE+K +1 SVQST + ITKAME+V+4- + K ++ + S + PYS + + + V+ + + + 

Sbjct: 1 MAGGKELKGRIKSVQSTHQITKAMEIVSSTKFKRFSALVNPSKPYSKSMDRVLENIAAGI 60 

Query : 61 IGYKHP-FLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLI - 118 

KHP F +++VKKIG++V+++DRG+CGG N TL + + + +N + + +1 

Sbjct : 61 KS E KH PL FDGKKD VKK I GV I VMT S DRGL CGG FN NATLKKMEALIAENPGKEVS 1 1 A 116 

Query: 119 - GS KG I S FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE ID AVYIAYNKFVN 177 

G K 4- +++K + L E+ + + D VY+ YN+FV-f 

Sbjct: 117 TGKKARDYCNKRNYDLKAEYIQLIPETMFEKAKEISENIVEYLHADIFDEVYMIYNEFVS 176 

Query: 178 TMSQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAVVDN 237 

M + V+++++P+ E Q+ Y++EP + +L SLL +YL QIYQA+4-+N 

Sbjct: 177 AMQTELVMKRVLPIERV EAQENTTYIFEPSVEDILSSLLPKYLNIQIYQAILEN 230 

Query: 23 8 VAS EQAARMVAMKAATDNAGNL I NDLRLVYNKARQAS I TNELNE I VAGAAAI 2 89 

ASE +AR AMK ATDNA +1 DL L YN+ RQA++T E+ +EIV+GA+ A+ 
Sbjct: 231 TASEHS ARKNAMKNATDNAEEMI ADLNLQ YNRERQAAVTQE I SE I VSGAS AL 2 82 



S P P43452 ATP synthase gamma chain (EC 3.6,3,14) [ATPG] 300 

ATPG_ENTHR [Enterococcus hirae] AA 

align 

Score = 193 bits (490) , Expect = 3e-48 

Identities = 108/303 (35%), Positives = 179/303 (58%), Gaps = 21/303 (6%) 

Query: 2 AGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVS 57 

A EIKT+IAS + T +IT+AM+MV+ SK+ K++ + Y+ +R +++H++ 

Sbjct : 3 ASLNEIKTRIASTKKTSQITRAMQMVSASKLTKSEASSQKFQIYANKVREIVTHLTATQL 62 

Query: 58 KASIGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQ 109 

+ I Y + L+ R VKK G +VI+ D G+ GG N H K T++ + 
Sbjct : 63 MDIASDNPRGDINY-NSMLISRPVKKTGYIVITADGGLVGGYNSSILKQTMSILEEDHKS 121 

Query: 110 NI STDLGL IGSKGIS FFRS FGFNI KGQLSGLGDTP ALEE L IGVANTMFDAYRNGE ID 166 

+ IG G FF+ + G N+ +L h D P+ +E -f+G+A TM Y+N D 
Sbjct: 122 PDDYVMIAIGGTGADFFKARGINLAYELRNLSDQPSFDEVRKIVGMATTM YQNEVFD 178 

Query: 167 AVYIAYNKFVNTMSQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYL 226 

+Y + YN +N+ + + + V+ + + + P+ + + Q -HY++EP + +L hh +Y 

Sbjct: 179 ELYVCYNHHINSLTSQFRVEKMLPISDLDPEEATTFDQ- -EYIFEPSKEEILAQLLPQYA 236 

Query: 227 E S Q I YQAWDNVAS E QAARMVAMKAATDNAGNL INDLRL VYNKARQAS I TNELNE I VAGA 286 

ES IY A+VD +E AA M AMK ATDNA + I+DL + YN+ARQ +IT E+ EI VAGA 
Sbjct: 237 E S L I YGAI VDAKTAEHAAGMTAMKTATDNAAT I IDDLTVS YNRARQGAI TQE I TE I VAGA 296 

Query: 287 AAI 289 
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+A+ 

Sbjct: 297 SAL 299 



tr Q8KAW9 ATP synthase Fl, gamma subunit [ATPG] [Chlorobium tepidum] 2 92 AA 

align 

Score = 192 bits (488) , Expect = 5e-48 

Identities = 105/294 (35%) , Positives = 181/294 (60%) , Gaps = 9/294 (3%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

M K+I + ++ V+STQ++TKAM+MVA +K+R+ QDR +RPY + ++ +++ + S 
Sbjct: 1 MPTLKDIRIRLKGVKSTQQVTKAMKMVAAAKLRRAQDRAIQARPYAGKLKEMLASLSTKV 60 

Query : 61 IGYKHPFLVERE-VKKIGILVISTDRGMCGGLNVNLFKTTLNQI -KNWKEQNISTDLGLI 118 

+ P L RE V + + 4- + + + +DRG+CGG WN+K 1 + 4- + + +1 

Sbjct: 61 DTSVNPLLSPREEVNNVLVILVTSDRGLCGGFNANIIKMAQRLI^ 12 0 

Query: 119 - -GSKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFV 176 

G+KG FFR G-f + G+ + + +A+ Y +GE+D V + YN+F 

Sbjct: 121 CAGTKGTEFFRKRGYKLAAAYPGVFQNLSFDSAREIADKASKMYLSGEVDRWLVYNEFK 180 

Query: 17 7 NTMSQKPWQQLVPL - PESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQI YQAW 235 

+ + + 4-QL+P+ PE D + + +YLYEP P 4-+D L+ 4-+L +Q+ + + + + 

Sbjct: 181 S VLAPNLRTEQLLP I TPEGGD AKTASSEYLYEPSPAAIIDELVPKHLNTQLWRVML 236 

Query: 23 6 DNVASEQAARMVAMKAATDNAGNLINDLRLVYNKARQASITNELNEIVAGAAAI 2 89 

-f-f A+EQAARM AM +AT+NA LI L + YN+ARQA+IT EL+EIVAGA A+ 
Sbjct: 237 E SNAAE QAARMAAMD S ATENAKE L I RVLN I S YNRARQAAI TKE L S E I VAG AD AL 2 90 



tr Q8RKV3 H+ -ATPase cytoplasmic Fl-part gamma -subunit [ATPG] 292 
[Streptococcus AA 
thermophilus] align 

Score = 192 bits (488) , Expect = 5e-48 

Identities = 107/292 (36%), Positives = 175/292 (59%), Gaps = 4/292 (1%) 

Query: 1 MAGA-KEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKA 59 

MAG+ +EIK KIAS++ T IT AM+MV+ SK+ + + + + Y+ IR + + + + 

Sbjct : 1 MAGSLREIKAKIASIKQTSHITGAMQMVSASKLTRSEQAAKDFQIYASKIRQITTDLLHS 60 

Query: 60 SI - -GYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGL 117 

+ G +P L R V+K G +VI + 4-D+G+ GG N + K L+ IK + + 
Sbjct : 61 EL VNGS S NPMLDAR P VRKS G Y I V I T S D KGL VGG YNS TIL KAVLDM I KRDHD S ED E YA IIS 120 

Query : 118 IGSKG I S FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVYI AYNKFVN 177 

IG G FF++ N+ +L GL D P+ + + + + + Y+N D +Y+ YM +N 

Sbjct: 121 IGGTGSDFFKARNMNVAFELRGLEDQPSFDQVGKIISKAVGMYQNELFDELYVCYNHHIN 180 

Query: 178 TMSQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDN 237 

+ + S + + V++++P+ + D + +E + EP+ +LD LL +Y ES IY A+VD 

Sbjct: 181 SLSREVRVEKMLPIADF-DPNESEGHVLTKFELEPDRDTILDQLLPQYAESLIYGAIVDA 239 
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Query: 238 VASEQAARMVAMKAATDNAGNLINDLRLVYNKARQASITNELNEIVAGAAAI 289 

+E AA M AM+ ATDNA 4-INDL + YN+ARQA+IT E+ EIV GA+A-f 
Sbjct: 240 KTAEHAAGMTAMQTATDNAKKI INDLT I Q YNRARQAAI TQE I TE I VGGAS AL 291 



S P P08450 ATP synthase gamma chain (EC 3.6.3.14) [ATPG] 316 

ATPG_SYNP6 [Synechococcus sp . AA 

(strain PCC 6301) (Anacystis nidulans)] align 

Score = 191 bits (486) , Expect = 8e-48 

Identities = 111/315 (35%), Positives = 184/315 (58%), Gaps = 27/315 (8%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRWISHVSKAS 60 

MA K 1+ +1 SV-f +T-f KIT-HAM +VA +K+R+ Q+ + + + 4-RP+ + + + V+ + + + 
Sbjct: 1 MANLKAIRDRIKSVRNTRKITEAMRLVAAAKVRRAQEQVLSTRPFADRLAQVLAGLQQR- 59 

Query : 61 IGYKH PFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGL 117 

+- +++ P L REVK + +LV+S DRG+CGG N N+ + + + Q + + 

Sb j c t : 60 LQFENVDLPLLQRREVKTVALLWSGDRGLCGGYNSNVIRRAEQRARELSAQGLDYKFVI 119 

Query: 118 IGSKGISFFRSFGFMIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVN 177 

+G K +F+ 1+ SGL P +E +A+ + + +G J +D V + Y KF+ + 

Sbjct: 120 VGRKAGQYFQRREQPIEATYSGLEQIPTAQEANDIADELLSLFLSGTVDRVELVYTKFLS 179 

Query: 178 TMSQKPWQQLVPLPE SKDDHLN ERQQTW DYLYEPEP 214 

+ + PWQ L+PL S DD + ER++ D + +E + P 

Sbjct: 180 LVASNPWQTLLPLDPQGLASSDDEIFRLTTRGGSFTVEREKLTSEVAPLPRDMIFEQDP 239 

Query: 215 KVLLDSLLVRYLESQIYQAWDNVASEQAARMVAMKAATDNAGNLINDLRLVYNKARQAS 274 

+L + LL YL +Q+ +A+ + ASE AARM AM +A+DNA L+ L LVYNKARQA+ 
Sbjct: 240 AQILSALLPLYLSNQLLRALQEAAASELAARMTAMNSASDNANALVGQLTLVYNKARQAA 299 

Query: 2 75 I TNE LNE I VAGAAA I 28 9 

IT EL E+VAGA A+ 
Sbjct: 300 ITQELLEWAGAEAL 314 



sp Q05384 ATP synthase gamma chain (EC 3.6.3.14) [ATPG] 315 

ATPG_SYNP1 [Synechococcus sp. AA 

(strain PCC 6716)] align 

Score = 191 bits (484), Expect = le-47 

Identities = 112/315 (35%), Positives = 181/315 (56%), Gaps = 27/315 (8%) 

Query: 1 MAGAKE I KTKI AS VQ S TQKI TKAMEMVAT S KMRKTQDRMAAS RP YS ET I RNVI SHVS KAS 60 

M K 1+ +1 + + + T+KIT+AM +VA +K+R+ Q+++ ASRP+++ + V+ + + 
Sbjct: 1 MPNLKAIRDRIKTIKIDTRKITEAMRLVAAAKTORAQEQvTyiASRPFADRLAQVLYGL-QTR 59 

Query : 61 IGYKH PFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGL 117 

+ ++ P L +R VK 4- + LV+ + DRG+CGG N N+ + + + + + I L + 

Sbjct : 60 LRFEDANLPLLAKRPVKTVALLWTGDRGLCGGYNTNVIRRAKERTEELEAEGIKYTLVI 119 

Query: 118 IGSKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVN 177 

+G K + F + + I SGL P+ E +AN + + + +D V + Y KFV+ 

Sbjct: 120 VGRKAAQYFQRRDYPIDAVYSGLEQIPSASEAGQIANELLSLFLSETVDRVELIYTKFVS 179 
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Query: 178 TMSQKPWQQLVPLP ESKDD HLNERQQTW DYLYEPEP 214 

+S KPVVQ L + PL E+ DD HL ++ D ++E +P 

Sbjct: 180 L I S S KPWQTLLPLDPQGLEAADDE I FRLTTRASHLEVNREKVTSNLPALPPDMI FEQDP 239 

Query: 215 KVLLD S LL VR YLE S Q I YQAWDNVAS EQAARMVAMKAATDNAGNL INDLRL VYNKARQAS 2 74 

+LD+LL YL +Q+ +A+ + ASE AARM AM A+DNA LI L L YNKARQA+ 
Sbjct: 24 0 VQILDALLPLYLSNQLLRALQEAAASELAARMTAM3STNASDNAQTLIGTLTLSYNKARQAA 2 99 

Query: 2 75 I TNE LNE I VAG AAA I 2 89 

IT E+ E+VAGA A+ 
Sbjct: 3 00 ITQEILEWAGAEAL 314 



tr Q8DLU1 H+- transporting ATP synthase gamma chain [ATPC] [Synechococcus 315 AA 
elongatus (Thermosynechococcus elongatus)] 

align 

Score = 191 bits (484) , Expect = le-47 

Identities = 111/315 (35%) , Positives = 183/315 (57%) , Gaps = 27/315 (8%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHV^ 60 

MA K 1+ +1 + + + T+KIT-f AM +VA + K+R+ Q+ + + ASRP+++ + V+ + + 
Sbjct: 1 MANLKAIRDRIKTIKDTRKITEAMRLVAAAKVRRAQEQVMASRPFADRLAQVLYSL-QTR 59 

Query: 61 IGYKH PFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGL 117 

+ ++ P L +R VK + +LV+ + DRG+CGG N N+ + + + + + + + L + 

Sbj ct : 60 LRFEDVDLPLLAKRPVKTVALLWTGDRGLCGGYNTNVIRRAKERLQELEAEGLKYTLVI 119 

Query: 118 IGSKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVN 177 

+G K +F+ 4- I SGL P+ E +A+ + + + +D V + Y KFV+ 

Sbjct: 12 0 VGRKAAQYFQRRDYPIDAVYSGLEQIPSASEAGQIASELLSLFLSETVDRVELIYTKFVS 179 

Query: 178 TMSQKPWQQLVPLP ESKDD HLNERQQ TWDYLYEPEP 214 

+ S KPWQ L + PL E+ DD HL - + + D ++E + P 

Sbjct: 180 LISSKPWQTLLPLDPQGLETADDEIFRLTTRGSHLEVNREKVTSTLPALPSDMIFEQDP 239 

Query: 215 KVLLD S LLVR YLE S Q I YQAWDNVAS EQAARMVAMKAATDNAGNL INDLRL VYNKARQAS 2 74 

+LD+LL YL +Q+ +A+ + ASE AARM AM A+DNA LI L L YNKARQA+ 
Sbjct: 24 0 LQILDALLPLYLNNQLLRALQEAAASELAARMTAMNNASDNAQALIGTLTLSYNKARQAA 2 99 

Query: 2 75 ITNELNEIVAGAAAI 289 

IT E+ E+VAGA A+ 
Sbjct: 300 ITQEILEWAGAEAL 314 



sp P17253 ATP synthase gamma chain (EC 3.6.3-14) [ATPG] 314 

ATPG_SYNY3 [Synechocystis sp. AA 

(strain PCC 6803)] align 

Score = 190 bits (482) , Expect = 2e-47 

Identities = 111/314 (35%) , Positives = 182/314 (57%) , Gaps = 25/314 (7%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSK- - 58 

M K 1+ +1 SV++T+KIT+AM +VA +K+R+ Q+++ ++ Rp +++ + v+ ++ 
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Sbjct: 1 MPNLKAIRDRIQSVKNTKKITEAMRLVAAAKVRRAQEQVLSTRPFADALAQVLYNLQNRL 60 

Query : 5 9 ASIGYKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQMISTDLGLI 118 

-f + P 4-RE K + +LV++ DRG+CGG NVN K + K K Q 1+ L L+ 
Sbjct: 61 SFAETELPLFEQREPKAVALLWTGDRGLCGGYNWAIKRAEQRAKELKNQGIAVKLVLV 12 0 

Query: 119 GSKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRMGEIDAVYIAYNKFVNT 178 

GSK +F + + + + L P E +A+ + + + + +D V 4- Y +FV+ 

Sbjct: 121 GS KAKQ YFGRRD YD VAAS YANLEQ I PNASE AAQ IAD S L VAL F VS ETVDRVEL I YTRF VS L 180 

Query: 179 MSQKPWQQLVPLP ESKDDHL NERQQT WDYLYEPEPK 215 

+S +PWQ L PL E+ DD + ER++ D ++E +P 

Sbjct: 181 ISSQPWQTLFPLSPQGLEAPDDEIFRLITRGGKFQVEREKVEAPVESFPQDMIFEQDPV 240 

Query: 216 VLLDS LLVRYLE S Q I YQAWDNVAS EQAARMVAMKAATDNAGNL INDLRLVYNKARQAS I 275 

Y +Q-H -hA+ +4- ASE AARM AM A+DNAG LI L L YNKARQA+I 
Sbjct: 241 QILEALLPLYNTNQLLRALQESAASELAARMTAMSNASDNAGQLIGTLTLSYNKARQAAI 300 

Query: 2 76 TNELNE I VAGAAAI 2 89 

T EL E+VAGA ++ 
Sbjct: 3 01 TQELLEWAGANSL 314 



tr Q7NDC0 ATP synthase gamma chain [ATPC] [Gloeobacter 314 AA 

violaceus] align 

Score = 190 bits (482) , Expect = 2e-47 

Identities = 115/315 (36%) , Positives = 190/315 (59%) , Gaps = 28/315 (8%) 

Query: 1 mGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

M + 1+ +1 SV+-J-TQKITKAM +VA + ++R+ Q+ + + A RP+ + +- ++++++ 
Sbjct: 1 MPNLRGIRDRIKSVKNTQKITKAMRLVAAARVRRAQEQVLAGRPFADRLVGLLFRL-RSR 59 

Query : 61 IGYKH- - - P FL VE RE VKKI G I L VI S TDRGMCGGLNVNLFKTTLNQ I KNWKEQN I S TDLGL 117 

+ P + +LVI+ DRG+CG N N+ + T+ + + + +Q L L 

Sbjct : 60 LRFEDVQSPLMERRDVQKVLVLVIAGDRGLCGAYNSNIIRRTVQYLRELQQQGKQFALYL 119 

Query: 118 IGSKGISFFRSFGFNIKGQLSGLGDTPALEELIG-VANTMFDAYRNGEIDAVYIAYNKFV 176 

+G+K ISFFR F I L+ + LE + + + + +GE D V + Y +FV 

Sbjct: 120 VGNKAI S FFRRSNFPI AKTLTNVDPNTPLEGANQL I TDD I LAPFLSGE YDQVELVYTRFV 179 

Query: 177 NTMSQKP WQQLVPL - PES - - KDDH LNERQQTW DYLYEPE 213 

+ +S +P VQ L+PL P++ ++D L E+QQ D ++E + 

Sbjct: 180 SL I S SRPTVQTLL PLDPDALGQEDETFKL I TKGGGFEVLREKQQVRTEPE FAADT I FEQD 239 

Query: 214 PKVLLDSLLVRYLESQIYQAVVDNVASEQAARMVAMKAATDNAGNLINDLRLVYNKARQA 273 

P LLD+LL YL S + + A+ ++ ASE AARM AM AA+DNA L+4- L 4-VYMKARQA 
Sbjct: 240 PTQLLDALLPLYLTSEVLHALQESSASELAARMTAMSAASDNAKKLLSTLTIVYNKARQA 299 

Query: 274 S I TNE LNE I VAG AAA 288 

SIT E+ E+V+GA A 
Sbjct: 300 SITQEILEWSGANA 314 



S P P5 00 05 ATP synthase gamma chain, sodium ion specific (EC 2 99 
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ATPG__ACEWO 3.6.3.15) 

(Na (+) -translocating ATPase gamma chain) 
[Acetobacterium woodii] 



[ATPG] 



AA 

align 



Score = 189 bits (480) , Expect = 4e-47 

Identities = 111/298 (37%), Positives = 179/298 (59%), Gaps 



21/298 (7%) 



Query: 
Sbjct : 
Query: 
Sbjct: 
Query: 
Sbjct: 
Query : 
Sbjct: 
Query : 
Sbjct : 



5 KEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASIGYK 64 

++IK +1 SV ST +IT AME+VA++K+RK+ + + RPY E + I + + S + 

5 QDIKPRIKSVNSTMQITHAMELVASAKLRKSRELAEGRRPYFEAMIESIGRIVEKSGNAR 64 

65 HPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKGIS 124 

+ F+ +REVKK + + I + D+G+ GG NVN+ K I 4- KE + L +GS+G 

65 N I FMDQRE VKKTAY III TGD KGLAGG YNVNVAKL VE EH I TD - KENAV LFTVGS RGRD 120 

12 5 FFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMSQKPV 184 

FR+ ++I+G+ G+ + P V + + + +NGE D VYIAY KFV+T++Q 

121 HFRNREYHIQGEYLGISERPNFFNAKEVTAIVMEGFKNGEYDEVYIAYTKFVSTITQHAQ 180 

185 VQQLVPLP E S KDDH - - LNERQQTWD YL YE PE PKVLLDS LL VRYLE S 22 8 

+ 4-L+PL E+K+ + + ++R+ T YEPEP+ LL L4- 4- S 

181 MMKLLPLSREELITSGKVKTTEETKEEKSKMSDRELTI-MTYEPEPEELLKYLIPNLVSS 23 9 

22 9 QIYQAVWWASEQAARIWAMKAATDNAGNLINDLRLVYNKARQASITNELNEIVAGA 2 86 

+Y 4-4-4-4-+ ASEQ AR AM++AT NA +1+ L L YN4- RQA IT E++EIV GA 
240 TVYGSMIESAASEQGARRTAMESATTNANEMIDGLTLQYNRVRQAPITQEISEIVGGA 297 



tr Q7P5L4 ATP synthase gamma chain, sodium ion specific (EC 3.6.3.15) 282 AA 
[FNV0981] [Fusobacterium nuc lea turn subsp. vincentii ATCC 
49256] align 

Score = 189 bits (480) , Expect = 4e-47 

Identities = 105/294 (35%) , Positives = 178/294 (59%) , Gaps = 17/294 (5%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

M G KEIK4-4-I SVQST4-4-IT AME4-V+T4-K 4-4- 4- SRPY 4-4-4-R 4-4- 4-4-4- 

Sbjct : 1 MPGMKEIKSRIKSVQSTRQITNAMEIVSTTKFKRYSKLVTESRPYEKSMRKILGNIASGV 60 

Que r y : 61 IGYKHP- FL VERE VKK I G I LVI S TDRGMCGGLNVNL F KTTLNQ I KNWKEQN ISTDLGLI - 118 

4-HP F 4-EVK I I4-VI + 4-DRG+CG N 4-TL +4-4- E+N + ++ +1 

Sbjct : 61 KNEEHPLFDGRKEVKS I AI I VITSDRGLCGS FN SSTLKELEKLVEKNRNKNITVIP 116 

Query: 119 -GSKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVN 177 

GKIF ++ S+ + ++++YND VY+ YNKF++ 

Sbjct: 117 FGRKAIDFISKRNYDFSESFSKISPDEMNKIAGEISEEWEKYNNHIYDEVYVIYNKFIS 176 

Query: 178 TMSQKPWQQLVPL - - PESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQI YQAW 235 

+ ++++P+ PES+ LN +Y++EP + +L +LL R++ QIYQA++ 

Sbjct: 177 ALKYDLTCERIIPIARPESE LNS EYIFEPSAEYILSALLPRFINLQIYQAIL 228 

Query: 236 DNVAS E QAARM VAMKAATDNAGNL I ND LRL VYNKARQAS I TNE LNE I VAGAAA I 289 

+M ASE +AR +M +ATDNA +1 L + YN+ RQ++IT E+ EIV GA+A+ 
Sbjct: 229 NNTAS EHS ARKNSMS S ATDNADEM I KTLN I KYNRNRQS A I TQE I TE I VGGAS AL 282 
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Score = 189 bits (479) , Expect = 5e-47 

Identities = 98/286 (34%) , Positives = 174/286 (60%) , Gaps = 3/286 (1%) 

Query: 6 EIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHV- -SKASIGY 63 

+IKTKIAS ++T + IT AM+MV+ +K+ ++ + + + Y+ + +R +++ + + 

Sbjct: 7 D I KTKI AS TKNTS Q I TNAMQMVS AAKLGRS EE AARNFQVYAQKVRKLLTD I LHGNGAGAS 66 

Query : 64 KHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKGI 123 

+ P L+ R VKK G +VI++DRG+ GG N ++ K + + + ++ IG G 

Sbjct : 67 TNPMLISRSVKKTGYIVITSDRGLVGGYNSSILKAVMELKEEYHPDGKGFEMICIGGMGA 126 

Query: 124 S FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVYI AYNKFVNTMSQKP 183 

FF+ + G +L GL D P+ + + + + + + Y+N D +Y+ YN VNT++ + 

Sbjct: 127 DFFKARGIQPLYELRGLSDQPSFDQVRKIISKTVEMYQNELFDELYVCYNHHVNTLTSQM 186 

Query: 184 WQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAVVDNVASEQA 243 

V+Q++P+ + ++E+++E + + L+ LL + + ES IY A++D +E A 
Sbjct: 187 RVEQMLPIVDLDPNEADE-EYSLTFELETSREEILEQLLPQFAESMIYGAIIDAKTAENA 245 

Query: 244 ARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 2 89 

A M AM+ ATDNA +INDL + YN-f ARQA+IT E + EIVAGA+A+ 
Sbjct: 246 AGMTAMQTATDNAKKVINDLTIQYNRARQAAITQEITEIVAGASAL 2 91 



tr Q8RGE1 ATP synthase gamma chain, sodium ion specific (EC 3.6.3.15) 2 82 AA 
[FN0359] [Fusobacterium nuc lea turn (subsp. nuc lea turn) ] 

align 

Score = 187 bits (476) , Expect = le-46 

Identities = 103/292 (35%), Positives = 174/292 (59%), Gaps = 13/292 (4%) 

Query: 1 MAGAKE I KTKI AS VQ S TQKI TKAMEMVATS KMRKTQDRMAASRP Y S ET I RNV I SHVS KAS 60 

M G KEIK+ + I SVQST+ + IT AME4-V+T+K ++ + SRPY E ++R ++ + + + 

Sbj ct : 1 MPGMKEIKSRIKSVQSTRQITNAMEIVSTTKFKRYSKLVTESRPYEESMRKILGNIASGV 60 

Query: 61 IGYKHP-FLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKMWKEQNISTDLGLI - 118 

HP F +EVK I I+VI++DRG+CG N +TL + + + E+N + +1 

Sbjct: 61 KNEGHPLFDGRKEVKS IAI I VITSDRGLCGSFN SSTLKELEKLVEKNKNKNITIIP 116 

Query: 119 - GSKGI S FFRS FGFNI KGQLSGLGDTPALEEL IGVANTMFDAYRNGE IDAVYI AYNKFVN 177 

GKIF + S + + +++4-YND VY+ YNKF++ 

Sbjct: 117 FGRKAIDFITKRNYEFSESFSKISPDEMNKIAGEISEEWEKYNNHIYDEVYVIYNKFIS 176 

Query: 17 8 TMSQKPWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAWDN 2 37 

+ ++++P+ + + LN +Y++EP + +L +LL R++ QIYQA+++N 

Sbjct: 177 ALRYDLTCERI I P ITRPEVE - LNS EYIFEPSTEYILSALLPRFINLQIYQAILNN 230 

Query: 238 VASEQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

ASE +AR +M +ATDNA +1 L + YN+ RQ++IT E+ EIV GA+A+ 
Sbjct: 231 TASEHS ARKNSMS S ATDNADEM I KTLNIKYNRNRQSAI TQE ITE I VGGAS AL 282 
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tr Q7MA19 ATP synthase Fl gamma subunit (EC 3.6.3.14) [ATPG] [Wolinella 298 AA 
succinogenes] 

align 

Score = 187 bits (475) , Expect = 2e-46 

Identities = 112/296 (37%) , Positives = 168/296 (55%) , Gaps = 15/296 (5%) 

Query: 5 KEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKASI 61 

KEI+ KI SV++TQK TKAM++V+TSK++K ++ SR Y+E IV + KA I 

Sbjct: 6 KEIRKKITSVKNTQKTTKAMKLVSTSKLKKAEEMAKRSRVYAERITAVFQEI-KAKIEQN 64 

Query : 62 GYKHPFLV EREVKKIGILVISTDRGMCGGLNWLFKTTLNQIKNWKEQNISTDL 115 

G + P+ +REVK + 1+ D+G+CGG N K + +K QN+ L 

Sbjct : 65 GFSGLESPYFTAGEDREVKMVT)IVFVTADKGIiCGGFNSTTIKEVTRLMAEYKSQNVKVRL 124 

Query: 116 GLIGSKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKF 175 

IG KGISFF 4- + + S L TP E N + NG D V + +N F 

Sbjct: 125 RAIGKKGISFFGFNEVELLDKVSDLSATPDYERAAEFVNKATTDFINGVTDKVILVHNGF 184 

Query: 176 VNTMSQKPWQQLVPLPESKDDHLNERQQTWDYLYEP- -EPKVLLDSLLVRYLESQIYQA 233 

N +SQ+ VQ L+P+ K D + ++ EP + + +LD L +Y+E +Y A 

Sbjct: 185 KNMISQELKVQDLLPI KADAI E AKE S LGMME VE PS EQERE I LDQLAKKY I E FNM Y YA 241 

Query: 2 34 WDNVASEQAARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 2 89 

+*D++A+E -f ARM AM AA++NAG L+ L 4- YNKARQ +IT EL EI G +- + 
Sbjct: 242 LIDSLAAEHSARMQAMDAASNNAGELVKSLTIAYNKARQEAITTELVEINTGVESM 297 



tr Q9ZJQ2 Proton- translocating ATPase gamma subunit [Streptococcus 2 93 

sanguis] AA 

align 

Score = 186 bits (473) , Expect = 3e-46 

Identities = 102/287 (35%) , Positives = 169/287 (58%) , Gaps = 4/287 (1%) 

Query: 6 EIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVIS HVSKASIG 62 

+ IK KIAS ++T +IT AM+MV+ +K+ K+ + + + Y+ + +R + + + H +A 

Sbjct: 7 D I KNKI AS TKNTS Q I TNAMQMVS AAKLGKS EE AAKNFQVYAQKVRKL VTDMLHGHEAENA 66 

Query : 63 YKHPFLVEREVKKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIGSKG 122 

H L+ R VKK +VI++DRG+ GG N + K + +" ++ IGS G 

Sbjct : 67 RHHSML I SRPVKKS AY I VI TSDRGLVGGYNAT I LKALMELKAEYHPTGEDFEVIC I GSVG 126 

Query : 123 ISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFDAYRNGEIDAVYIAYNKFVNTMSQK 182 

FFR+ G +L GL D P+ +E+ + + + Y+N D +Y+ YN VN+++ + 

Sbjct: 127 ADFFRARGIQPVYELRGLADQPSFDEVRKIISKTIEMYQNELFDELYVCYNHHVNSLTSQ 186 

Query: 183 PWQQLVPLPESKDDHLNERQQTWDYLYEPEPKVLLDSLLVRYLESQIYQAVVDNVASEQ 242 

V+Q4-4-P+ + + +E T + E 4-LD LL + + ES IY A++D +E 

Sbjct: 187 MRVEQMLPIIDLDPNEADE-DYTLNLELESSRDSILDQLLPQFAESMIYGAIIDAKTAEN 245 

Query: 243 AARMVAMKAATDNAGNL INDLRLVYNKARQAS ITNELNE I VAGAAAI 289 

AA M AM4- ATDNA +I+DL + YN+ARQA+IT E+ EIVAGA+A+ 
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Sbjct: 246 AAGMTAMQTATDNAKKVT SDLTI QYNRARQAAITQE ITE I VAGAS AL 292 



tr Q9FDR6 H+ -ATP as e gamma subunit (FOFl-type ATP synthase gamma subunit) 325 

(EC AA 

3.6.1.34) [ATPG] [Cory nebacterium glut amicum align 
(Brevibacterium f lavum) ] 

Score = 186 bits (472), Expect = 4e-46 

Identities = 112/319 (35%), Positives = 175/319 (54%), Gaps = 31/319 (9%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHV 60 

MA +E + + +1 SV ST+KITKA E++ATS++ K Q R+AA+ PY+E 1+ V+ + + AS 
Sbjct: 1 MATIRELRDRIRSVNSTKKITKAQELIATSRITKAQGRVAAAAPYAEEIQRVLERLASAS 60 

Query: 61 IGYKHPFLVEREV-KKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIG 119 

HP L ERE K+ +LV+++DRGM GG N N+ K K E + G 

Sbjct: 61 -SLDHPMLREREGGKRAAVLWTSDRGMAGGYNHNVLKKAAELEKLLAESGYEVVRYVTG 119 

Query: 12 0 SKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFD AYRNG 163 

KG+ + + + + + G +G P V + D A+R G 

Sbjct: 12 0 KKGVDYYKFRAEDVAGTWTGFSQDPDWAATHNVRRHLIDGFTASSEGEAAWREGLNLPEG 17 9 

Query: 164 EIDAVYIAYNKFVNTMSQKPWQQLVPLPESKDDHLNERQQTW DYLY 210 

D V+ + Y + F+ + ++Q PW QL+P+ +D + E+ + DY + 

Sbjct: 180 QDIQGFDQVHWYTEFISMLTQNPWHQLLPVEPVIEDEIFEKGEDLLSSSGEVEPDYEF 239 

Query: 211 E PE PKVLLD S LL VR YLE S Q I YQAWDNVAS EQAARMVAMKAATDNAGNL INDLRL VYNKA 270 

EP+ LL++LL +Y+ + + + +4- A+E A+R AMK+ATDNA L+ DL V N+A 
Sbjct: 24 0 EPDADTLLEALLPQYVSRRLFS I FLEAAAAESASRRNAMKSATDNATELVKDLSRVANQA 2 99 

Query: 271 RQ AS I TNE LNE I VAG AAA I 2 89 

RQA IT E+ EIV GA A+ 
Sbjct: 3 00 RQAQ I TQE I TE I VGGAGAL 318 



tr Q9FAA4 H+-ATPase gamma subunit [ATPG] [Brevibacterium 32 5 AA 

f lavum] align 

Score = 186 bits (472) , Expect = 4e-46 

Identities = 112/319 (35%) , Positives = 175/319 (54%) , Gaps = 31/319 (9%) 

Query: 1 IVLAGAKEIKTKIASVQSTQKITKAMEMVA 60 

MA +E + + +1 SV ST+KITKA E++ATS++ K Q R+AA+ PY+E 1+ V+ + + AS 
Sbjct: 1 MATIRELRDRIRSVNSTKKITKAQELIATSRITKAQGRVAAAAPYAEEIQRVLERLASAS 60 

Query: 61 IGYKHPFLVEREV-KKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIG 119 

HP L ERE K+ +LV+++DRGM GG N N+ K K E + G 

Sbjct: 61 -SLDHPMLREREGGKRAAVLWTSDRGMAGGYNHNVLKKAAELEKLLAESGYEWRYVTG 119 

Query: 12 0 SKGISFFRSFGFNIKGQLSGLGDTPALEELIGVANTMFD AYRNG 163 

KG+ + + + ++ G +G P V + D A+R G 

Sbjct: 120 KKGVDYYKFRAEDVAGAWTGFSQDPDWAATHNVRRHLIDGFTASSEGEAAWREGLNLPEG 179 

Query: 164 EIDAVYIAYNKFVNTMSQKPWQQLVPLPESKDDHLNERQQTW DYLY 210 
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D V+ + Y + F+ + ++Q PVV QL+P + +D + E + + DY + 

Sbjct: 180 QDIQGFDQVHWYTEFISMLTQNPWHQLLPVEPVIEDEIFEKGEDLLSSSGEVEPDYEF 239 

Query: 211 EPEPKVLLDSLLVRYLESQIYQAVVDNVASEQAARMVAMKAATDNAGNLINDLRLVYNKA 270 

EP + LL++LL +Y + + + + + + A+E A+R AMK+ATDNA L+ DL V N+A 
Sbjct: 240 EPDADTLLEALLPQYVSRRLFSIFLEAAAAESASRRNAMKSATDNATELVKDLSRVANQA 299 

Query: 271 RQ A S I TNE LNE I VAGAAA I 28 9 

RQA IT E + EIV GA A+ 
Sbjct: 300 RQAQ I TQE I TE I VGGAGAL 318 



trnew CAF19915 ATP SYNTHASE GAMMA SUBUNIT (EC 3.6.3.14) [ATPG] 325 
[Corynebacterium AA 
glut ami cum (Brevibacterium f lavunt) ] align 

Score = 186 bits (472) , Expect = 4e-46 

Identities = 112/319 (35%) , Positives = 175/319 (54%) , Gaps = 31/319 (9%) 

Query: 1 MAGAKEIKTKIASVQSTQKITKAMEMVATSKMRKTQDRMAASRPYSETIRNVISHVSKAS 60 

MA +E+ + +1 SV ST+KITKA E++ATS++ K Q R+AA+ PY+E 1+ V+ + + AS 
Sbjct: 1 MATIRELRDRIRSVNSTKKITKAQELIATSRITKAQGRVAAAAPYAEEIQRVLERLASAS 60 

Query: 61 IGYKHPFLVEREV-KKIGILVISTDRGMCGGLNVNLFKTTLNQIKNWKEQNISTDLGLIG 119 

HP L ERE K+ +LV+++DRGM GG N N+ K K E 4- G 

Sbjct: 61 -SLDHPMLREREGGKRAAVLWTSDRGMAGGYNHNVLKKAAELEKIjLAESGYEVVRYVTG 119 

Query: 12 0 S KG I S F FRS FGFN I KGQL S GLGDTPALEE L I GVANTMFD AYRNG 163 

KG+ + + + + + G +G P V + D A+R G 

Sbjct: 12 0 KKGVDYYKFRAEDVAGTWTGFSQDPDWAATHNVRRHLIDGFTASSEGEAAWREGLNLPEG 17 9 

Query: 164 EIDAVYIAYNKFVNTMSQKPWQQLVPLPESKDDHLNERQQTW DYLY 210 

D V+ + Y + F++ ++Q PW QL+P+ +D + E+ + DY + 

Sbjct: 180 QDIQGFDQVHWYTEFISMLTQNPWHQLLPVEPVIEDEIFEKGEDLLSSSGEVEPDYEF 239 

Query: 211 EPEPKVLLDSLLVRYLESQIYQAWDNVASEQAARMVAMKAATDNAGNLINDLRLVYNKA 270 

EP+ LL++LL +Y+ + + + + + A+E A+R AMK+ATDNA L+ DL V N+A 
Sbjct: 240 EPDADTLLEALLPQYVSRRLFSIFLEAAAAESASRRNAMKSATDNATELVKDLSRVANQA 2 99 

Query: 271 RQAS ITNELNE I VAGAAAI 28 9 

RQA IT E+ EIV GA A+ 
Sbjct: 300 RQAQ I TQE I TE I VGGAGAL 318 



Database : EXPASY/UniProt 

Posted date: Mar 14, 2 004 1:03 PM 
Number of letters in database: 451,237,162 
Number of sequences in database: 1,414,857 

Lambda K H 

0.316 0.131 0.358 

Gapped 

Lambda K H 

0.267 0.0410 0.140 
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Matrix: BLOSUM62 

Gap Penalties: Existence: 11, Extension: 1 

length of query: 2 89 

length of database: 451,237,162 

effective HSP length: 122 

effective length of query: 167 

effective length of database: 278,624,608 

effective search space: 46530309536 

effective search space used: 46530309536 
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Search in Swiss-Prot and TrEMBL for: atpg 

Swiss-Prot Release 42.12 of 15-Mar-2004 
TrEMBL Release 25.12 of 15-Mar-2004 



Number of sequences found in Swis s- Prot^ggy and TrEMBL^^y 200 < 

Note that the selected sequences can be saved to a file to be latefretrieved; to do so, go to the 
bottom of this page. 

For more directed searches, you can use the Sequence Retrieval System SRS . 



Search in Swiss-Prot: There are matches to 68 out of 146193 entries 



ATP6 STRML (P95784 

< ATP synthasela chain|(EC 3.6.3.14) (ATPase protein 6). {GENE: ATPB OR' ATPG OR 

SMU.1533} - streptococcus mutans 
ATPG_ACEWO (P50 005) 

ATP synthase gamma chain, sodium ion specific (EC 3.6.3. 1 5)((Na(+)-translocating ATPase ) 

rganima chain). {GENE: ATPG OR UNCG} - Acetobacterium woodii 
ATPG ANASP (PI 24082_^_^.^ 

(ATP synthase^amma^chaM(EC 3.6.3.14). {GENE: ATPG OR ATPC OR ALL0004} - Anabaena 

sp. (strain PCe-^re O) ' 
ATPG BACCA (P41010) 

ATP synthase^^ima"chaiii/(EC 3.6.3.14). {GENE: ATPG} - Bacillus caldotenax 
ATPG BACHD (Q9K6II4) 

ATP synthase/pmrna chain (EC 3.6.3.14). {GENE: ATPG OR BH3755} - Bacillus halodurans 
ATPG BACME (P20602) 

ATP synthase^amrna chain (EC 3.6.3.14). {GENE: ATPG} - Bacillus megaterium 
ATPG BACP3 (P09222) 

ATP synthase gamma chain precursor (EC 3.6.3.14). {GENE: ATPG} - Bacillus PS3 

(Thermophilic bacterium PS-3) 
ATPG BACPF (P22482)_ , 

ATP synthase^garnma chain (EC 3.6.3.14). {GENE: ATPG} - Bacillus pseudofirmus 
ATPG BACST (P42007T _ 

ATP synthasejgamma chain?(EC 3.6.3.14). {GENE: ATPG} - Bacillus stearothermophilus 
ATPG_BACSU (P37810) 

ATP synthase (gamma chain (EC 3.6.3.14). {GENE: ATPG OR BSU36820} - Bacillus subtilis 
ATPG BOVIN (P0563li — 

ATP synthase Jamma.ch_ain, toochondrial precursor j ^EC 3.6.3.14). {GENE: ATP5C} - Bos 
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taurus (Bovine) 
ATPG_BUCAI (P57123) 

ATP synthase ,giamrna7criain (EC 3.6.3.14). {GENE: ATPG OR BU007} - Buchnera aphidicola 

(subsp. Acyrthosiphon pisum) (Acyrthosiphon pisum symbiotic bacterium) 
ATPG BUCAP (051873) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR BUSG007} - Buchnera aphidicola 

(subsp. Schizaphis graminum) 
ATPG_BUCBP (O89B40) 

ATP synthase gamma. chain:(EC 3.6.3.14). {GENE: ATPG OR BBP007} - Buchnera aphidicola 

(subsp. Baizongia pistaciae) 
ATPG CHLRE (P12113) 

ATP synthase gamma chain), chloroplast precursor (EC 3.6.3.14). {GENE: ATPC} - 

Chlamydomonas reinhardtii 
ATPGDROME (001666) 

ATP synthase gamma chain • mitochondrial precursor (EC 3.6.3.14). {GENE: ATPSYN-GAMMA 

OR CG7610} - Drosophila melanogaster (Fruit fly) 
ATPG_ECOLI (P00837) 

ATP synthase gamma chainXEC 3.6.3.14). {GENE: ATPG OR UNCG OR PAPC OR B3733 OR 

C4659 ORZ5231 OR ECS4675 OR SF3813 OR S3955} - Escherichia coli, Escherichia coli 06, 

Escherichia coli 0157:H7, Shigella flexneri 
ATPG ENTHR (P43452) 

ATP synthase gamma chaiiT\(EC 3.6.3.14). {GENE: ATPG} - Enterococcus hirae 
ATPG HAEIN (P43716) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR HI0480} - Haemophilus 

influenzae 
ATPG HELPJ (Q9ZK80) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR JHP1061} - Helicobacter pylori 

J99 (Campylobacter pylori J99) 
ATPG HELPY (P56082) _ 

ATP synthasCgammachain,(EC 3.6.3.14). {GENE: ATPG ORHP1133} - Helicobacter pylori 

(Campylobacter pylori) 
ATPG HUMAN (P36542) 

ATP synthase gamma chain) mitochondrial precursor (EC 3.6.3.14). {GENE: ATP5C1 OR 

ATP5C} - Homo sapiens (Human) 
ATPG KLULA (P49377) 

ATP synthase: gamma chain, mitochondrial precursor (EC 3.6.3.14). {GENE: ATP3 ORMGI5} - 

Kluyveromyces lactis (Yeast) 
ATPG LACLA (Q9CER9) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG ORLL1765} - Lactococcus lactis 

(subsp. lactis) (Streptococcus lactis) 
ATPG METMA (Q60189) 

V-type ATP synthase subunit G (EC 3.6.3.14) (V-type ATPase subunit G). {GENE: ATPG OR 

AHAG OR MM0777. 1 } - Methanosarcina mazei (Methanosarcina frisia) 
ATPG_MOUSE (Q91VR2) 

ATP synthase gamiM chain,- mitochondrial precursor (EC 3.6.3.14). {GENE: ATP5C1} - Mus 

musculus (Mouse) 
ATPGMYCGA (P33257) 

ATP synthase gamma chain (EC 3.6.3. 14). {GENE: ATPG OR MYCGA3050 OR MGA_1 174} - 

Mycoplasma gallisepticum 
ATPG MYCGE (P47640) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR MG400} - Mycoplasma 
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genitalium 
ATPG MYCLE (P45824) 

ATP synthase^gamma-chain (EC 3.6.3.14). {GENE: ATPG OR ML1 144} - Mycobacterium leprae 
ATPG MYCPN (Q50330) J 

ATP synthase { gamma chain (EC 3.6.3.14). {GENE: ATPG OR MPN599 OR MP243} - 

Mycoplasma pneumoniae 
ATPGMYCTU (Q10597) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR RV1309 OR MT1349 OR 

MTCY373.29 OR MB 1341} - Mycobacterium tuberculosis, Mycobacterium bovis 
ATPG ODOSI (Q06908) 

ATP synthase g^mma chaiaj?chloroplast precursor (EC 3.6.3.14). {GENE: ATPC} - Odontella 

sinensis (Marine centric diatom) 
ATPGJPASMU (Q9L6B6) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR PM1493} - Pasteurella multocida 
ATPG PEA (P28552) 

ATP synthase gamma chain, chloroplast precursor (EC 3.6.3.14). {GENE: ATPC} - Pisum 

sativum (Garden pea) 
ATPG PHATR (Q41075) 

ATP synthase gamma chain, chloroplast precursor (EC 3.6.3.14). {GENE: ATPC} - 

Phaeodactylum tricornutum 
ATPG_PROMO (P29710) 

ATP synthase gamma chain, sodium ion specific (EC 3.6.3.15). {GENE: ATPG OR UNCG} - 

Propionigenium modesfum 
ATPG RAT (P35435) 

ATP synthasejamma chain, mitochondrial (EC 3.6.3.14). {GENE: ATP5C} - Rattus norvegicus 

(Rat) 

ATPG RHOBL (P05436) 

ATP synthase gamma chain>(EC 3.6.3.14). {GENE: ATPG} - Rhodopseudomonas blastica 
ATPG RHOCA (P72246) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG} - Rhodobacter capsulatus 

(Rhodopseudomonas capsulata) 
ATPG RHORU (P07227)_ ^ 

ATP synthase <gamma chain (EC 3.6.3.14). {GENE: ATPG} - Rhodospirillum rubrum 
ATPG_RICPR (050289) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR RP802} - Rickettsia prowazekii 
ATPG SCHPO (074754) 

ATP synthase^gamma chain, mitochondrial precursor (EC 3.6.3.14). {GENE: ATP3 OR 

SPBC1734.13} - Schizosaccharomyces pombe (Fission yeast) 
ATPG_SPIOL (P05435)^ 

ATP synthase igamma chain, chloroplast precursor (EC 3.6.3.14). {GENE: ATPC} - Spinacia 

oleracea (Spinach) 
ATPG_SPIPL (P50006) 

ATP synthase / gamma chain (EC 3.6.3.14). {GENE: ATPG OR ATPC} - Spirulina platensis 
ATPG STRLI (P50007)_ 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG} - Streptomyces lividans 
ATPG STRMU (P95788) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR ATPC OR SMU.1529} - 

Streptococcus mutans 
ATPG_SYNP1 rQ05384) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR ATPC} - Synechococcus sp. 

(strain PCC 6716) 
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ATPG SYNP6 (P08450) 

ATP synthase(gamma chain (EC 3.6.3.14). {GENE: ATPG OR ATPC} - Synechococcus sp. 

(strain PCC 6301) (Anacystis nidulans) 
ATPG SYNY3 (PI 7253) 

ATP synthase gamma.chain (EC 3.6.3.14). {GENE: ATPG OR ATPC OR SLL1327} - 

Synechocystis sp. (strain PCC 6803) 
ATPG THIFE (P41 169) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG} - Thiobacillus ferrooxidans 
ATPG TOBAC (P29790) 

ATP synthase gamma chain, chloroplast precursor (EC 3.6.3.14). {GENE: ATPC} - Nicotiana 

tabacum (Common tobacco) 
ATPG VIBAL (PI 2990) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR UNCG} - Vibrio alginolyticus 
ATPG YEAST (P38077) 

ATP synthase^gamma chain, mitochondrial precursor (EC 3.6.3.14). {GENE: ATP3 OR 

YBR039W OR YBR0408} - Saccharomyces cerevisiae (Baker's yeast) 
ATPXANASP (P12410) 

ATP synthas{B 7 chajrl(EC 3.6.3.14) (Subunit II). 

(strain PCC 7120) 
ATPX ANTSP (Q02852) ^ 

ATP synthase^! chain (EC 3.6.3.14) (Subunit II). 
ATPX_CYACA (Q9TM29) 

ATP synthase^ 7 chain 1 (EC 3.6.3.14) (Subunit II). 
ATPXCYAPA (P48085) 

ATP synthas^B' chain (EC 3.6.3.14) (Subunit II). 
ATPX GALSU (P35012) . 

ATP synthaseB* chain (EC 3.6.3.14) (Subunit II). 

alga) 

ATPX_GUITH (078478) N 

ATP synthase^B'xhain ; (EC 3.6.3.14) (Subunit II). 

(Cryptomonas phi) 
ATPX OCHNE (Q40608) 

ATP synthase B' chain)(EC 3.6.3.14) (Subunit II). 
ATPX ODOSI (Q00823) 

ATP synthase^' chain^(EC 3.6.3.14) (Subunit II). 

centric diatom) 
ATPX_PORPU (P51245) 

ATP synthase ( 'B'"chain (EC 3.6.3.14) (Subunit II). 
ATPX RHORU (PI 5015) y 

ATP synthase^ chain (EC 3.6.3.14) (Subunit II). 
ATPX SPIOL (P31853) 

ATP synthase;!' chaih, chloroplast precursor (EC 3.6.3.14) (Subunit II). {GENE: ATPG} - 

Spinacia oleracea~(Spinach) 
ATPX_SYNP1 (Q05367) 

ATP synthaseB'" chain] (EC 3.6.3.14) (Subunit II). {GENE: ATPG} - Synechococcus sp. (strain 

PCC 6716) V 
ATPX SYNP6 rP08446) _ x 

ATP synthase ©' chain,(EC 3.6.3.14) (Subunit II). {GENE: ATPG} - Synechococcus sp. (strain 

PCC 6301) (Anacystis nidulans) 
ATPX SYNY3 (P27183) 

ATP synthase B* chain (EC 3.6.3.14) (Subunit II). {GENE: ATPG OR SLL1323} - Synechocystis 



{GENE ^ATPGjO R ALL0008} - Anabaena sp. 

{GENE: ATPG} - Antithamnion sp 
{GENE: ATPG} - Cyanidium caldarium 
{GENE: ATPG} - Cyanophora paradoxa 
{GENE: ATPG} - Galdieria sulphuraria (Red 

{GENE: ATPG} - Guillardia theta 

{GENE: ATPG} - Ochrosphaera neapolitana 
{GENE: ATPG} - Odontella sinensis (Marine 

{GENE: ATPG} - Porphyra purpurea 
{GENE: ATPG} - Rhodospirillum rubrum 
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sp. (strain PCC 6803) 
VATD_SULTO (P22721) 

V-type ATP synthase subunit D (EC 3.6.3.14) (V-type ATPase subunit D) (Sul-ATPase gamma 
chain). {GENE: ATPD OR ATPG OR ST1438} - Sulfolobus tokodaii, Sulfolobus acidocaldarius 



Search in TrEMBL: There are matches to 132 out of 1070786 entries 

005432 

ATP synthase(subunit gamma/{GENE:ATPG} - Moorella thermoacetica (Clostridium 

thermoaceticum) ?: 
031083 ^ 

ATP synthase gamma subunit(N-t erminu s homolog (GENE: ATPG} - Methanosarcina barkeri 
050141 ^ 

Proton-translocating ATPase, igainma_subunit {GENE: ATPG} - Ruminococcus albus 
050158 ... , 

Proton-translocating ATPase, <gamma subunit {GENE: ATPG} - Streptococcus bovis 
066581 / i 

ATP synthase Fl gamma subunit {GENE: ATPG2 OR AQ 203} - Aquifex aeolicus 
067829 

ATP synthase^FLgam^subunit { GENE: ATPG 1 OR AQ_2041} - Aquifex aeolicus 
042139 

H+-transporting ATP synthase CHAIN9 - like protein (AT4G32260/F10M6_1 00) {GENE:ATPG 
OR F10M6.100 OR AT4G32260} - Arabidopsis thaliana (Mouse-ear cress) 
Q7MA19 

ATP synthase Fl gamma subunit (EC 3.6.3.14) {GENE: ATPG OR WS0515} - Wolinella 
succinogenes j 
07NA93 

ATP synthase^amma chain^{GENE:ATPG OR PLU0041} - Photorhabdus luminescens (subsp. 
laumondii) 
O7NCS0 

ATP synthase b* chain of CF(0) {GENE:ATPG OR GLL2908} - Gloeobacter violaceus 
O7P096 

H+-transporting two-sector ATPase(gamma subunit (EC 3.6.3.14) {GENE: ATPG OR CV0671} - 

Chromobacterium violaceum 
07U8W8 * ; 

Putative ATP synthase subunit B' (EC 3.6.3.14) {GENE: ATPG OR SYNW0491} - 

Synechococcus sp. (strain WH8102) 
07UFB6 

ATP synthase gamma subunit (EC 3.6.1.34) {GENE:ATPG OR RB10216} - Rhodopirellula 

baltica 
O7UH04 

ATP synthase gamma subunit C-terminus homolog (EC 3.6.1.34) {GENE:ATPG ORRB4917} - 
Rhodopirellula baltica 
O7V034 

ATP synthase B/B' CF(0)(EC 3.6.3.14) {GENE: ATPG ORPMM1454} - Prochlorococcus 
marinus subsp. pastoris (strain CCMP 1378 / MED4) 
Q7V5S4 

ATP synthase B/B* CF(0) precursor (EC 3.6.3.14) {GENE:ATPG OR PMT1470} - 
Prochlorococcus marinus "(strain MIT 9313) 
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Q7VA64 

ATP synthase gammrehain {GENE: ATPG OR PRO 1603} - Prochlorococcus marinus 
Q7VJ22 

FoFl -type ATP synthase (EC 3.6.3.14) {GENE:ATPG OR HH0428} - Helicobacter hepaticus 
Q7VPP1 1 

ATP synthase gamma chain {GENE: ATPG OR HD0009} - Haemophilus ducreyi 
Q7VOV7 

ATP synthase ganmia'subunit (EC 3.6.3.14) {GENE:ATPG ORBFL007} - Candidatus 
Blochmannia floridanus 
Q7VU45 

ATP synthasefgahima chain. (EC 3.6.3.14) {GENE:ATPG OR PAPC OR UNCG OR BP3287} - 
Bordetella pertussis J 
Q7W3A9 

ATP synthase gamma , chain (EC 3.6.3.14) {GENE:ATPG OR PAPC OR UNCG OR BPP4136} - 

Bordetella parapertussis 
Q7WEM8 

ATP synthase gamma chain (EC 3.6.3.14) {GENE:ATPG OR PAPC OR UNCG OR BB4606} - 

Bordetella bronchiseptica (Alcaligenes bronchisepticus) 
Q7XZD7 

Hypothetical protein atpG (Fragment) {GENE:ATPG} - Drosera tokaiensis 
Q7XZD8 

Hypothetical protein atpG (Fragment) {GENE:ATPG} - Drosera tokaiensis 
081JZ4 

ATP synthase(Fl, gamma subunit {GENE: ATPG OR BA5548} - Bacillus anthracis (strain Ames) 
Q82J83 

Putative ATP synthase gamma chain {GENE: ATPG OR SAV2882} - Streptomyces avermitilis 
082XP9 ^ _~ ' 

ATP synthase gamma subunit (EC 3.6.3.14) {GENE:ATPG ORNE0205} - Nitrosomonas 

europaea 
083 1A4 

ATP synthase Fl, gamma subunit {GENE:ATPG OR EF2609} - Enterococcus faecalis 
(Streptococcus faecalis) " " 
Q83AF6 

ATP synthase/ Fl "garrmaliubumt { GENE: ATPG OR CBU1944} - Coxiella burnetii 
O83G90 . 

ATP synthaseCgamma. chain (EC 3.6.1.34) {GENE: ATPG OR TWT425} - Tropheryma whipplei 

(strain Twist) (Whipple's bacillus) 
083HY1 

ATP synthase gamma chain (EC 3.6.3.14) {GENE: ATPG OR TW343} - Tropheryma whipplei 

(strain TW08/27) (Whipple's bacillus) 
0 83U82 

ATP synthase'Fl epsilon subuiiit (Fragment) {GENE:ATPG} - Haemophilus influenzae 
083U83 "'_ '_ ' ' 

ATP synthase Fl epsilon subunit (Fragment) {GENE: ATPG} - Haemophilus influenzae 
083UA6 ' 

ATP synthase Fl epsilon subunit (Fragment) {GENE:ATPG} - Haemophilus influenzae 
083V83 

ATP synthase Fl epsilon subunit. (Fragment) {GENE:ATPG} - Haemophilus influenzae 
083V84 ' 

ATP synthase Fl epsilon subunit (Fragment) {GENE: ATPG} - Haemophilus influenzae 
083V85 — 
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ATP synthase^ l epsilon subunit (Fragment) {GENE: ATPG} - Haemophilus influenzae 
083V86 

ATP synthaseTl epsilon subunit (Fragment) {GENE: ATPG} - Haemophilus influenzae 
Q83V87 

ATP synthase Fl epsilon subunit (Fragment) {GENE:ATPG} - Haemophilus influenzae 
Q83V88 

ATP synthase Fl epsilon subunit (Fragment) {GENE:ATPG} - Haemophilus influenzae 
Q83V89 ' - 

ATP synthase Fl epsilon subunit (Fragment) {GENE:ATPG} - Haemophilus influenzae 
Q84DX7 v - ^ 

ATP synthase^Fl complex gamma chain (Fragment) {GENE: ATPG} - Tropheryma whipplei 

(Whipple's bacillus) (Tropheryma whippelii) 
08 5FR1 

ATP svnthaseXFO B' chain ( Subunit II) {GENE: ATPG} - Cyanidioschyzon merolae (Red alga) 

[Chloroplast] 
Q 87E89 ... 

ATP synthase gamma chain {GENE: ATPG OR PD0429} - Xylella fastidiosa (strain Temeculal / 

ATCC 700964) 
087TT3 

ATP synthase Fl, gamma subunit {GENE: ATPG ORPSPTO5600} - Pseudomonas syringae (pv. 

tomato) 
Q88BX3 

ATP synthase Fl, gamma subunit {GENE:ATPG OR PP5414} - Pseudomonas putida (strain 
KT2440) ! 
088UU2 

H(+)-transporting two-sector ATPase, gamma subunit (EC 3.6.3.14) {GENE: ATPG OR 
LP_2365} - Lactobacillus plantarum 
089X73 

ATP synthase-gamma chain) {GENE: ATPG OR BLL0441} - Bradyrhizobium japonic um 
08D3J4 l " ' 

AtpG protein {GENE: ATPG OR WIGBR0070} - Wigglesworthia glossinidia brevipalpis 
Q8DLP6- ~ ' ' 

H+-transporting ATP synthase chain b') {GENE: ATPG OR TLR0432} - Synechococcus elongatus 

(Thermosynechococcus elongatus)" 
O8E073 

ATP synthase Fl', gamma subunit {GENE: ATPG OR SAG0862} - Streptococcus agalactiae 
(serotype V) V] 
Q8E5U9 

H+-transporting ATP synthase gamhia chain {GENE: ATPG OR GBS0880} - Streptococcus 
agalactiae (serotype III) 
Q8E8B9 

ATP synthase^gamma subunit {GENE: ATPG OR S04748} - Shewanella oneidensis 
08EM82 . 

H( i)-transporting ATP synthase gamma chain (EC 3.6.1.34) {GENE: ATPG OR OB2976} - 

Oceanobacillus iheyensis 
Q8F2J4 ^ , 

ATP synthase Fl , gamma subunit (EC 3.6.1.34) {GENE: ATPG OR LA2778} - Leptospira 

interrogans 
Q8FQ21 

1 1 f -ATPasc gamma subunit (EC 3.6.3.14) {GENE:ATPG OR CE1314} - Corynebacterium 
efficiens 



http://kr.expasy.org/cgi-bin/sprot-search-de7atpg 



3/22/04 



Search in Swiss-Prot and TrEMBL for: atpg 



Page 8 of 1 1 



Q8FYR4 

ATP synthase Fl, gamma subunit {GENE:ATPG OR BR1800} - Brucella suis 
Q8G7B2 

ATP synthase gamma chain {GENE:ATPG OR BL0358} - Bifidobacterium longum 
Q8KAW9 ' 

ATP synthase F 1 /gamma subunit {GENE: ATPG OR CT2032} - Chlorobium tepidum 
Q8KM29 

FIFO-ATPase subunirgamma {GENE: ATPG} - Oenococcus oeni (Leuconostoc oenos) 
Q8KRU9 

Subunitrgamma {GENE:ATPG} - Ilyobacter tartaricus 
Q8PCZ6 ' 

ATP synthase gamma chain {GENE: ATPG OR XCC0553} - Xanthomonas campestris (pv. 
campestris) 
Q8PGG6 

ATP synthase 'garruna chain {GENE:ATPG OR XAC3650} - Xanthomonas axonopodis (pv. cirri) 
Q8RC16 

FOFl-type ATP synthase; gamma subunit {GENE: ATPG OR TTE0636} - Thermoanaerobacter 
tengcongensis 
Q8RKV3 

H+-ATPase cytoplasmic Fl-part g^amma-subunit {GENE: ATPG} - Streptococcus thermophilus 
Q8UC75 

ATP synthase, gamma chain {GENE: ATPG OR ATU2623 OR AGR_C_4756} - Agrobacterium 

tumefaciens (strain C58 / ATCC 33970) 
08VL83 

ATP synthase Fl, subunit gamma (Fragment) {GENE: ATPG} - Helicobacter pylori 

(Campylobacter pylori) 
Q8VV78 

FOFl-ATPase subunit gamma {GENE: ATPG} - Colwellia maris (Vibrio sp. (strain ABE-1)) 
Q8XID3 

ATP synthase/gamma subunit (GENE:ATPG OR CPE2188} - Clostridium perfringens 
08XU75 ~~ J ' 

Probable ATP synthase gamma chain protein (EC 3.6.1.34) {GENE:ATPG OR RSC3318 OR 

RS02548} - Ralstonia solanacearum (Pseudomonas solanacearum) 
Q8Z205 

ATP synthase(gamma subunit {GENE:STY391 2 OR ATPG OR T3653} - Salmonella typhi 

Q8Z9S5 . — 

ATP synthase gamma subunit protein (EC 3.6.1.34) (Membrane-bound ATP synthase, Fl sector, 
gamma-subunit) {GENE:ATPG OR YP04122 OR Y4136} - Yersinia pestis 

Q8ZKW8 

Membrane-bound ATP synthase, F 1- sector," gamma-"subuhit (EC 3.6.3.14) {GENE:ATPG OR 
STM3866} - Salmonella typhimurium 
Q927W3 

AtpG protein {GENE: ATPG OR LMO2530 OR LIN2674} - Listeria monocytogenes, Listeria 

innocua 
Q92G87 

ATP synthasegamma chain {GENE: ATPG OR RC1236} - Rickettsia conorii 
Q92LK7 

Probable ATP synthase gamma chain protein (EC 3.6.1.34) {GENE: ATPG OR R03035 OR 
SMC02500} - Rhizobium melilbti (Sihorhizbbium meliloti) 

Q92VG5 ; 

Putative ATRGTP-binding protein ){GENE:RB0740 OR SMB21236} - Rhizobium meliloti 
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(Sinorhizobium meliloti) [Plasmid pSymB (megaplasmid 2)] 
Q92VY6 

Putative ATPGTP-binding hydroxymethyltransferase protein {GENE:RB0561 OR SMB20821} - 
Rhizobium meliloti (Sinorhizobium meliloti) 
093045 , 



ATP synthase gamma (subunit 
Q93U19 \ \ | 

ATP synthase gamma J subunit 
Q93U22 j j 

ATP synthase gammaJsubunit 
Q93U62 i / 

ATP synthase, gamma subunit 
093U65 \ 

ATP synthase gamma subunit 
09 3U68 \ \ 

ATP synthase \ gamma 1 subunit 
093U71 \ ' 

ATP synthase gammajsubunit 
093U74 ; 

ATP synthase gamma 'subunit 
093U77 j 

ATP synthase gamma subunit 
O93U80 

ATP synthase gamma subunit 
093U83 

ATP synthase gamma subunit 
093U86 I j 

ATP synthase gamma subunit 
Q93U89 \ 

ATP synthase gamma subunit 
Q93U92 

ATP synthase gamma subunit 
Q93U95 

ATP synthase gamma subunit 
093U98 

ATP synthase gamma subunit 
093UA1 ! 

ATP synthase gamma subunit 
093UA4 

ATP synthase gamma subunit 
093UA7 

ATP synthase gamma subunit 
O93UB0 | 

ATP synthase jgammai subunit 
093UB3 

ATP synthase gamma subunit 
Q93UB6 

ATP synthase gamma subunit 
093UB9 \ y , 

ATP synthase gamma subunit 
093UC2 
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Plasmid pSymB (megaplasmid 2)] 
Clostridium pasteurianum 
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Carsonella ruddii 
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{GENE:ATPG} - Carsonella ruddii 





ATP synthase gamma subunit {GENE: ATPG} - Carsonella ruddii 
Q93UC5 "j | I I 

ATP synthase gamma subunit |{GENE:ATPG} - Carsonella ruddii 
Q93UC8 | i j I 

ATP synthase gamma subunit J{GENE:ATPG} - Carsonella ruddii 
Q93UD1 \ j 

ATP synthase, gamma subunit 
Q93UD4 \ \ J j 

ATP synthase gamma subunit {GENE:ATPG} - Carsonella ruddii 
Q93UD7 ! | | j 

ATP synthase gamma subunit {GENE:ATPG} - Carsonella ruddii 
O93UE0 j j \ ; 

ATP synthase /gamma subunit; {GENE:ATPG} - Carsonella ruddii 
Q93UE3 j j . .. I \ 

ATP synthase gamma subunit j{GENE: ATPG} - Carsonella ruddii 
Q97PT5 

ATP synthase Fl, glimma subunit (Proton-translocating ATPase gamma subunit) (Proton- 
translocating ATPase, FT sector, gamma-subunit) (EC 3.6.1.34) {GENE:SP1509 OR ATPG OR 
SPR1361 } - Streptococcus pneumoniae, Streptococcus pneumoniae (strain ATCC BAA-255 / R6) 

Q97ZR2 _ 

ATP synthasejubunit G (atpG) (EC 3.6.1.34) {GENE: ATPG OR SS06175} - Sulfolobus 
solfataricus ^ '' 

Q99SF4 

ATP synthase ( gamma chain {GENE: ATPG OR SAV2104 OR SA1906 OR MW2028} - 
Staphylococcus aureus (strain Mu50 / ATCC 700699), Staphylococcus aureus (strain N315), 
Staphylococcus aureus (strain MW2) 

O9A0I8 

Putative proton-translocating ATPaselgamma subunit (EC 3.6.1.34) {GENE: ATPG OR SPY0759 
OR SPYM18 0817} - Streptococcus pyogenes, Streptococcus pyogenes (serotype Ml 8) 

Q9AHX1 

ATP synthase 'gamma subunit {GENE: ATPG} - Carsonella ruddii 
Q9FAA4 ' 

H+- ATPase gamma subunit {GENE: ATPG} - Brevibacterium fiavum 
Q9FDR6 ' 

H+-ATPas^gamma^ubunit (FOFl-type ATP synthase gamma subunit) (EC 3.6.1.34) 

{GENE: ATPG OR CGI71211} - Corynebacterium glutamicum (Brevibacterium fiavum) 
0 9HT19 ^ 

ATP synthase gamma chain {GENE:ATPG OR PA5555} - Pseudomonas aeruginosa 
Q9JW71 

ATP synthase gamma chain (EC 3.6.1.34) {GENE: ATPG ORNMA0518} - Neisseria 
meningitidis (serogroup A) 
Q9K4D4 

ATP synthase gamma ehain^GENE: ATPG OR SC05372 OR 2SC6G5.16} - Streptomyces 

coelicolor " 
O9PJ20 

ATP synthase Fl sector gamma subunit (EC 3.6.1.34) {GENE: ATPG OR CJ0106} - 

Campylobacter jejuni c 
Q9PR14 

ATP synthase gamma chain {GENE:ATPG OR UU130} - Ureaplasma parvum (Ureaplasma 
urealyticum biotype 1) 
Q9RAU1 
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H+-ATPase cytoplasmic Fl-part gamma-subunit (H+-ATPase gamma subunit) {GENE: ATPG} - 
Lactococcus lactis (subsp. cremoris) (Streptococcus cremoris), Lactococcus lactis (subsp. lactis) 
(Streptococcus lactis) 
Q9RFL4 

ATP synthase subunit gamma {GENE:ATPG} - Salmonella typhimurium 
Q9RGY2 

FIFO-ATPase subunit gamma {GENE: ATPG} - Lactobacillus acidophilus 
Q9RQ74 

Gamma subunit of membrane-bound ATP synthase {GENE:ATPG} - Buchnera aphidicola 
Q9RQ 77 

Gamma subunit of membrane-bound ATP synthase {GENE: ATPG} - Buchnera aphidicola 
O9RO80 

Gamma subunit of membrane-bound ATP synthase {GENE: ATPG} - Buchnera aphidicola 
Q9S5B6 

FIFO-ATPase gamma subunit {GENE:ATPG} - Desulfovibrio vulgaris 
Q9SBM3 

CFO ATP synthase subunit II {GENE:ATPG} - Volvox carteri f. nagariensis 
Q9Z688 

ATP synthase subunit gamma (FOFl-type ATP synthase gamma subunit) {GENE: ATPG OR 
CAC2866} - Clostridium acetobutylicum 
Q9ZR72 

P-glycoprotein {GENE:ATPGP1 OR Tl J8.9} - Arabidopsis thaliana (Mouse-ear cress) 



in Swiss-Prot/TrEMBL by AC, ID, description, 
gene name, organism 

Please do NOT use any boolean operators (and, 
or, etc.) 



If you would like to retrieve all the Swiss-Prot/TrEMBL entries contained in this list , you can enter a 
file name. These entries will then be saved to a file under this name in the directory outgoing of the 
ExPASy anonymous ftp server , from where you can download it. (Please note that this temporary file 
will only be kept for 1 week.) 

File name: L__ _ ) 

Format: ® Swiss-Prot O Fasta 
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Search in Swiss-Prot and TrEMBL for: atpg 

Swiss-Prot Release 42.12 of 15-Mar-2004 
TrEMBL Release 25.12 of 15-Mar-2004 



• Number of sequences found in S\\dss-Prot( 68 ) and Tf EMBL^ 132 ^ 200 

• Note that the selected sequences can be saved to a file to be later retrieved; to do so, go to the 
bottom of this page. 

• For more directed searches, you can use the Sequence Retrieval System SRS . 



Search in Swiss-Prot: There are matches to 68 out of 146193 entries 

ATP6 STKMli (P95784) 

ATP synthase a chain (EC 3.6.3.14) (ATPase protein 6). {GENE: ATPB OR ATPG OR 

SMU.1533} - Streptococcus mutans 
ATPG_ACEWO (P50005) 

ATP synthase gamma chain, sodium ion specific (EC 3.6.3.15) (Na(+)-translocating ATPase 

gamma chain). {GENE: ATPG OR UNCG} - Acetobacterium woodii 
ATPG ANASP (P12408) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR ATPC OR ALL0004} - Anabaena 

sp. (strain PCC 7120) 
ATPG BACCA (P41010) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG} - Bacillus caldotenax 
ATPG BACHD (Q9K6H4) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR BH3755} - Bacillus halodurans 
ATPG BACME (P20602) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG} - Bacillus megaterium 
ATPG_BACP3 (P09222) 

ATP synthase gamma chain precursor (EC 3.6.3.14). {GENE: ATPG} - Bacillus PS3 

(Thermophilic bacterium PS-3) 
ATPG BACPF (P22482) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG} - Bacillus pseudofirmus 
ATPG BACST (P42007) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG} - Bacillus stearothermophilus 
ATPG_BACSU (P37810) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR BSU36820} - Bacillus subtilis 
ATPG_BOVIN (P05631) 

ATP synthase gamma chain, mitochondrial precursor (EC 3.6.3.14). {GENE: ATP5C} - Bos 
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taurus (Bovine) 
ATPG BUCAI (P57123) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR BU007} - Buchnera aphidicola 

(subsp. Acyrthosiphon pisum) (Acyrthosiphon pisum symbiotic bacterium) 
ATPG_BUCAP (051873) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR BUSG007} - Buchnera aphidicola 

(subsp. Schizaphis graminum) 
ATPG_BUCBP (Q89B40) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR BBP007} - Buchnera aphidicola 

(subsp. Baizongia pistaciae) 
ATPG_CHLRE (P12113) 

ATP synthase gamma chain, chloroplast precursor (EC 3.6.3.14). {GENE: ATPC} - 

Chlamydomonas reinhardtii 
ATPGDROME (001666) 

ATP synthase gamma chain, mitochondrial precursor (EC 3.6.3.14). {GENE: ATPSYN-GAMMA 

OR CG76 1 0} - Drosophila melanogaster (Fruit fly) 
ATPG ECOLI (P00837) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR UNCG OR PAPC OR B3733 OR 

C4659 ORZ5231 OR ECS4675 OR SF3813 OR S3955} - Escherichia coli, Escherichia coli 06, 

Escherichia coli 0157:H7, Shigella flexneri 
ATPG ENTHR (P43452) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG} - Enterococcus hirae 
ATPG HAEIN (P43716) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG ORHI0480} - Haemophilus 

influenzae 
ATPG HELPJ (Q9ZK80) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR JHP1061} - Helicobacter pylori 

J99 (Campylobacter pylori J99) 
ATPG HELPY (P56082) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR HP1 133} - Helicobacter pylori 

(Campylobacter pylori) 
ATPG HUMAN (P36542) 

ATP synthase gamma chain, mitochondrial precursor (EC 3.6.3.14). {GENE: ATP5C1 OR 

ATP5C} - Homo sapiens (Human) 
ATPG KLULA (P49377) 

ATP synthase gamma chain, mitochondrial precursor (EC 3.6.3.14). {GENE: ATP3 OR MGI5} - 

Kluyveromyces lactis (Yeast) 
ATPG LACLA (Q9CER9) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR LL1765} - Lactococcus lactis 

(subsp. lactis) (Streptococcus lactis) 
ATPGMETMA (Q60189) 

V-type ATP synthase subunit G (EC 3.6.3.14) (V-type ATPase subunit G). {GENE: ATPG OR 

AHAG OR MM0777. 1 } - Methanosarcina mazei (Methanosarcina frisia) 
ATPG_MOUSE (Q91VR2) 

ATP synthase gamma chain, mitochondrial precursor (EC 3.6.3.14). {GENE: ATP5C1} - Mus 

musculus (Mouse) 
ATPG MYCGA (P33257) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR MYCGA3050 OR MGA_1174} - 

Mycoplasma gallisepticum 
ATPG MYCGE (P47640) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR MG400} - Mycoplasma 
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genitalium 
ATPG MYCLE (P45824) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR ML1 144} - Mycobacterium leprae 
ATPG MYCPN (Q50330) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR MPN599 OR MP243} - 

Mycoplasma pneumoniae 
ATPGMYCTU (Q10597) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR RV1309 OR MT1349 OR 

MTCY373.29 OR MB1341} - Mycobacterium tuberculosis, Mycobacterium bovis 
ATPG_ODOSI (Q06908) 

ATP synthase gamma chain, chloroplast precursor (EC 3.6.3.14). {GENE: ATPC} - Odontella 

sinensis (Marine centric diatom) 
ATPG_PASMU (Q9L6B6) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR PM1493} - Pasteurella multocida 
ATPG PEA (P28552) 

ATP synthase gamma chain, chloroplast precursor (EC 3.6.3.14). {GENE: ATPC} - Pisum 

sativum (Garden pea) 
ATPG PHATR (Q41075) 

ATP synthase gamma chain, chloroplast precursor (EC 3.6.3.14). {GENE: ATPC} - 

Phaeodactylum tricornutum 
ATPG_PROMO (P29710) 

ATP synthase gamma chain, sodium ion specific (EC 3.6.3.15). {GENE: ATPG OR UNCG} - 

Propionigenium modestum 
ATPG RAT (P35435) 

ATP synthase gamma chain, mitochondrial (EC 3.6.3.14). {GENE: ATP5C} - Rattus norvegicus 
(Rat) 

ATPG RHOBL (P05436) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG} - Rhodopseudomonas blastica 
ATPG RHOCA (P72246) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG} - Rhodobacter capsulatus 

(Rhodopseudomonas capsulata) 
ATPG RHORU (P07227) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG} - Rhodospirillum rubrum 
ATPG RICPR (050289) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR RP802} - Rickettsia prowazekii 
ATPG_SCHPO (074754) 

ATP synthase gamma chain, mitochondrial precursor (EC 3.6.3.14). {GENE: ATP3 OR 

SPBC1734.13} - Schizosaccharomyces pombe (Fission yeast) 
ATPG_SPIOL (P05435) 

ATP synthase gamma chain, chloroplast precursor (EC 3.6.3.14). {GENE: ATPC} - Spinacia 

oleracea (Spinach) 
ATPG_SPIPL (P50006) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR ATPC} - Spirulina platensis 
ATPG STRLI (P50007) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG} - Streptomyces lividans 
ATPG STRMU (P95788) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR ATPC OR SMU.1529} - 

Streptococcus mutans 
ATPG_SYNP1 (Q05384) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR ATPC} - Synechococcus sp. 

(strain PCC 6716) 
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ATPG SYNP6 (P08450) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR ATPC} - Synechococcus sp. 

(strain PCC 6301) (Anacystis nidulans) 
ATPG SYNY3 (PI 7253) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG OR ATPC OR SLL1327} - 

Synechocystis sp. (strain PCC 6803) 
ATPG THIFE (P41 1 69) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG} - Thiobacillus ferrooxidans 
ATPG TOBAC (P29790) 

ATP synthase gamma chain, chloroplast precursor (EC 3.6.3.14). {GENE: ATPC} - Nicotiana 

tabacum (Common tobacco) 
ATPG VIBAL (PI 2990) 

ATP synthase gamma chain (EC 3.6.3.14). {GENE: ATPG ORUNCG} - Vibrio alginolyticus 
ATPG YEAST (P38077) 

ATP synthase gamma chain, mitochondrial precursor (EC 3.6.3.14). {GENE: ATP3 OR 

YBR039W OR YBR0408} - Saccharomyces cerevisiae (Baker's yeast) 
ATPX ANASP (P12410) 

ATP synthase B' chain (EC 3.6.3.14) (Subunit II). {GENE: ATPG OR ALL0008} - Anabaena sp. 

(strain PCC 7120) 
ATPX ANTSP (Q02852) 

ATP synthase B' chain (EC 3.6.3.14) (Subunit II). {GENE: ATPG} - Antithamnion sp 
ATPX CYACA (Q9TM29) 

ATP synthase B' chain (EC 3.6.3.14) (Subunit II). {GENE: ATPG} - Cyanidium caldarium 
ATPX CYAPA (P48085) 

ATP synthase B' chain (EC 3.6.3.14) (Subunit II). {GENE: ATPG} - Cyanophora paradoxa 
ATPX GALSU (P35012) 

ATP synthase B' chain (EC 3.6.3.14) (Subunit II). {GENE: ATPG} - Galdieria sulphuraria (Red 

alga) 

ATPX GUITH (078478) 

ATP synthase B' chain (EC 3.6.3.14) (Subunit II). {GENE: ATPG} - Guillardia theta 

(Cryptomonas phi) 
ATPX OCHNE (Q40608) 

ATP synthase B' chain (EC 3.6.3.14) (Subunit II). {GENE: ATPG} - Ochrosphaera neapolitana 
ATPX ODOSI (Q00823) 

ATP synthase B' chain (EC 3.6.3.14) (Subunit II). {GENE: ATPG} - Odontella sinensis (Marine 

centric diatom) 
ATPX PORPU (P51245) 

ATP synthase B' chain (EC 3.6.3.14) (Subunit II). {GENE: ATPG} - Porphyra purpurea 
ATPX RHORU (PI 501 5) 

ATP synthase B" chain (EC 3.6.3.14) (Subunit II). {GENE: ATPG} - Rhodospirillum rubrum 
ATPX SPIO L (P31853) 

ATP synthase B' chain, chloroplast precursor (EC 3.6.3.14) (Subunit II). {GENE: ATPG} - 

Spinacia oleracea (Spinach) 
ATPX SYNPl (Q05367) 

ATP synthase B' chain (EC 3.6.3.14) (Subunit II). {GENE: ATPG} - Synechococcus sp. (strain 

PCC 6716) 
ATPX„SYNP6 (P08446) 

ATP synthase B' chain (EC 3.6.3.14) (Subunit II). {GENE: ATPG} - Synechococcus sp. (strain 

PCC 6301) (Anacystis nidulans) 
ATPX SYNY3 (P27183) 

ATP synthase B' chain (EC 3.6.3.14) (Subunit II). {GENE: ATPG OR SLL1323} - Synechocystis 
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sp. (strain PCC 6803) 
VATD_SULTO (P22721) 

V-type ATP synthase subunit D (EC 3.6.3.14) (V-type ATPase subunit D) (Sul-ATPase gamma 
chain). {GENE: ATPD OR ATPG OR ST1438} - Sulfolobus tokodaii, Sulfolobus acidocaldarius 



Search in TrEMBL: There are matches to 132 out of 1070786 entries 

005432 

ATP synthase subunit gamma {GENE: ATPG} - Moorella thermoacetica (Clostridium 
thermoaceticum) 
031083 

ATP synthase gamma subunit N-terminus homolog {GENE: ATPG} - Methanosarcina barkeri 
050141 

Proton-translocating ATPase, gamma subunit {GENE: ATPG} - Ruminococcus albus 
050158 

Proton-translocating ATPase, gamma subunit {GENE:ATPG} - Streptococcus bovis 
Q66581 

ATP synthase Fl gamma subunit {GENE:ATPG2 OR AQ_203} - Aquifex aeolicus 
Q67829 

ATP synthase Fl gamma subunit {GENE:ATPG1 OR AQ_2041} - Aquifex aeolicus 
042139 

H+-transporting ATP synthase CHAIN9 - like protein (AT4G32260/F10M6JOO) {GENE: ATPG 
OR F10M6.100 OR AT4G32260} - Arabidopsis thaliana (Mouse-ear cress) 
Q7MA19 

ATP synthase Fl gamma subunit (EC 3.6.3.14) {GENE:ATPG OR WS0515} - Wolinella 
succinogenes 
07NA93 

ATP synthase gamma chain {GENE: ATPG OR PLU0041} - Photorhabdus luminescens (subsp. 
laumondii) 
O7NCS0 

ATP synthase b' chain of CF(0) {GENE: ATPG OR GLL2908} - Gloeobacter violaceus 
O7P096 

H+-transporting two-sector ATPase, gamma subunit (EC 3.6.3.14) {GENE:ATPG OR CV0671} - 
Chromobacterium violaceum 
07U8W8 

Putative ATP synthase subunit B' (EC 3.6.3.14) {GENE: ATPG OR SYNW0491} - 
Synechococcus sp. (strain WH8102) 
07UFB6 

ATP synthase gamma subunit (EC 3.6.1.34) {GENE:ATPG OR RB10216} - Rhodopirellula 
baltica 
O7UH04 

ATP synthase gamma subunit C-terminus homolog (EC 3.6.1.34) {GENE:ATPG OR RB4917} - 
Rhodopirellula baltica 
O7V034 

ATP synthase B/B' CF(0) (EC 3.6.3.14) {GENE.ATPG ORPMM1454} - Prochlorococcus 
marinus subsp. pastoris (strain CCMP 1378 /MED4) 
Q7V5S4 

ATP synthase B/B' CF(0) precursor (EC 3.6.3.14) {GENE: ATPG OR PMT1470} - 
Prochlorococcus marinus (strain MIT 9313) 
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07VA64 

ATP synthase gamma chain {GENE: ATPG OR PRO 1603} - Prochlorococcus marinus 
Q7VJ22 

FoFl-type ATP synthase (EC 3.6.3.14) {GENE: ATPG ORHH0428} - Helicobacter hepaticus 
Q7VPP1 

ATP synthase gamma chain {GENE: ATPG OR HD0009} - Haemophilus ducreyi 
07VOV7 

ATP synthase gamma subunit (EC 3.6.3.14) {GENE:ATPG OR BFL007} - Candidatus 
Blochmannia floridanus 
Q7VU45 

ATP synthase gamma chain (EC 3.6.3. 14) {GENE:ATPG OR PAPC OR UNCG OR BP3287} - 
Bordetella pertussis 
Q7W3A9 

ATP synthase gamma chain (EC 3.6.3.14) {GENE:ATPG OR PAPC OR UNCG OR BPP4136} - 
Bordetella parapertussis 
Q7WEM8 

ATP synthase gamma chain (EC 3.6.3.14) {GENE:ATPG OR PAPC OR UNCG OR BB4606} - 
Bordetella bronchi septica (Alcaligenes bronchisepticus) 
07XZD7 

Hypothetical protein atpG (Fragment) {GENE:ATPG} - Drosera tokaiensis 
Q7XZD8 

Hypothetical protein atpG (Fragment) {GENE:ATPG} - Drosera tokaiensis 
081JZ4 

ATP synthase Fl, gamma subunit {GENE:ATPG OR BA5548} - Bacillus anthracis (strain Ames) 
Q82J83 

Putative ATP synthase gamma chain {GENE: ATPG OR SAV2882} - Streptomyces avermitilis 
Q82XP9 

ATP synthase gamma subunit (EC 3.6.3.14) {GENE:ATPG ORNE0205} - Nitrosomonas 
europaea 
083 1A4 

ATP synthase Fl, gamma subunit {GENE: ATPG OR EF2609} - Enterococcus faecalis 
(Streptococcus faecalis) 
083AF6 

ATP synthase, Fl gamma subunit {GENE:ATPG OR CBU1944} - Coxiella burnetii 
O83G90 

ATP synthase gamma chain (EC 3.6.1.34) {GENE:ATPG OR TWT425} - Tropheryma whipplei 
(strain Twist) (Whipple's bacillus) 
083HY1 

ATP synthase gamma chain (EC 3.6.3.14) {GENE: ATPG OR TW343} - Tropheryma whipplei 
(strain TW08/27) (Whipple's bacillus) 
083U82 

ATP synthase Fl epsilon subunit (Fragment) {GENE:ATPG} - Haemophilus influenzae 
083U83 

ATP synthase Fl epsilon subunit (Fragment) {GENE:ATPG} - Haemophilus influenzae 
083UA6 

ATP synthase Fl epsilon subunit (Fragment) {GENE:ATPG} - Haemophilus influenzae 
083V83 

ATP synthase Fl epsilon subunit (Fragment) {GENE:ATPG} - Haemophilus influenzae 
083V84 

ATP synthase Fl epsilon subunit (Fragment) {GENE:ATPG} - Haemophilus influenzae 
083V85 
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ATP synthase Fl epsilon subunit (Fragment) {GENE:ATPG} - Haemophilus influenzae 
Q83V86 

ATP synthase Fl epsilon subunit (Fragment) {GENE: ATPG} - Haemophilus influenzae 

Q83V87 

ATP synthase Fl epsilon subunit (Fragment) {GENE: ATPG} - Haemophilus influenzae 
Q83V88 

ATP synthase Fl epsilon subunit (Fragment) {GENE.ATPG} - Haemophilus influenzae 
Q83V89 

ATP synthase Fl epsilon subunit (Fragment) {GENE:ATPG} - Haemophilus influenzae 
084DX7 

ATP synthase Fl complex gamma chain (Fragment) {GENE:ATPG} - Tropheryma whipplei 
(Whipple's bacillus) (Tropheryma whippelii) 
Q85FR1 

ATP synthase CFO B' chain (Subunit II) {GENE:ATPG} - Cyanidioschyzon merolae (Red alga) 
[Chloroplast] 
Q87E89 

ATP synthase gamma chain {GENE: ATPG OR PD0429} - Xylella fastidiosa (strain Temeculal / 
ATCC 700964) 
Q87TT3 

ATP synthase Fl, gamma subunit {GENE: ATPG OR PSPTO5600} - Pseudomonas syringae (pv. 
tomato) 
Q88BX3 

ATP synthase Fl, gamma subunit {GENE:ATPG OR PP5414} - Pseudomonas putida (strain 
KT2440) 
Q88UU2 

H(+)-transporting two-sector ATPase, gamma subunit (EC 3.6.3.14) {GENE:ATPG OR 
LP 2365} - Lactobacillus plantarum 

Q89X73 

ATP synthase gamma chain {GENE: ATPG OR BLL0441} - Bradyrhizobium japonicum 
Q8D3J4 

AtpG protein {GENE:ATPG OR WIGBR0070} - Wigglesworthia glossinidia brevipalpis 
Q8DLP6 

H+-transporting ATP synthase chain b' {GENE:ATPG OR TLR0432} - Synechococcus elongatus 
(Thermosynechococcus elongatus) 
O8E073 

ATP synthase Fl, gamma subunit {GENE: ATPG OR SAG0862} - Streptococcus agalactiae 
(serotype V) 
Q8E5U9 

H+-transporting ATP synthase gamma chain {GENE:ATPG OR GBS0880} - Streptococcus 
agalactiae (serotype III) 
Q8E8B9 

ATP synthase Fl, gamma subunit {GENE:ATPG OR S04748} - Shewanella oneidensis 
Q8EM82 

H(+)-transporting ATP synthase gamma chain (EC 3.6.1.34) {GENE: ATPG OR OB2976} - 
Oceanobacillus iheyensis 
Q8F2J4 

ATP synthase Fl, gamma subunit (EC 3.6.1.34) {GENE:ATPG OR LA2778} - Leptospira 
interrogans 
Q8FQ 21 

H+-ATPase gamma subunit (EC 3.6.3.14) {GENE:ATPG OR CE1314} - Corynebacterium 
efficiens 
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Q8FYR4 

ATP synthase Fl, gamma subunit {GENErATPG OR BR1800} - Brucella suis 
Q8G7B2 

ATP synthase gamma chain {GENE: ATPG OR BL0358} - Bifidobacterium longum 
Q8KAW9 

ATP synthase Fl, gamma subunit {GENE: ATPG OR CT2032} - Chlorobium tepidum 
Q8KM29 

FIFO-ATPase subunit gamma {GENE: ATPG} - Oenococcus oeni (Leuconostoc oenos) 
Q8KRU9 

Subunit gamma {GENE:ATPG} - Ilyobacter tartaricus 
Q8PCZ6 

ATP synthase gamma chain {GENE: ATPG OR XCC0553} - Xanthomonas campestris (pv. 
campestris) 
Q8PGG6 

ATP synthase gamma chain {GENE:ATPG OR XAC3650} - Xanthomonas axonopodis (pv. citri) 
Q8RC16 

FOFl-type ATP synthase gamma subunit {GENE:ATPG OR TTE0636} - Thermoanaerobacter 
tengcongensis 
Q8RKV3 

H+-ATPase cytoplasmic Fl-part gamma-subunit {GENE: ATPG} - Streptococcus thermophilus 
Q8UC75 

ATP synthase gamma chain {GENE: ATPG OR ATU2623 OR AGR_C_4756} - Agrobacterium 
tumefaciens (strain C58 / ATCC 33970) 
Q8VL83 

ATP synthase Fl, subunit gamma (Fragment) {GENE: ATPG} - Helicobacter pylori 
(Campylobacter pylori) 
Q8VV78 

FOFl-ATPase subunit gamma {GENE: ATPG} - Colwellia maris (Vibrio sp. (strain ABE-1)) 
Q8X1D3 

ATP synthase gamma subunit {GENE: ATPG OR CPE2188} - Clostridium perfringens 
Q8XU75 

Probable ATP synthase gamma chain protein (EC 3.6.1.34) {GENE:ATPG OR RSC3318 OR 
RS02548} - Ralstonia solanacearum (Pseudomonas solanacearum) 
Q8Z2Q5 

ATP synthase gamma subunit {GENE:STY3912 OR ATPG OR T3653} - Salmonella typhi 
Q8Z9S5 

ATP synthase gamma subunit protein (EC 3.6.1.34) (Membrane-bound ATP synthase, Fl sector, 
gamma-subunit) {GENE: ATPG OR YP04122 OR Y4136} - Yersinia pestis 
Q 8ZKW8 

Membrane-bound ATP synthase, Fl sector, gamma-subunit (EC 3.6.3.14) {GENE: ATPG OR 
STM3866} - Salmonella typhimurium 
Q927W3 

AtpG protein {GENE: ATPG OR LMO2530 OR LIN2674} - Listeria monocytogenes, Listeria 
innocua 
Q92G87 

ATP synthase gamma chain {GENE: ATPG OR RC1236} - Rickettsia conorii 
Q92LK7 

Probable ATP synthase gamma chain protein (EC 3.6.1.34) {GENE: ATPG OR R03035 OR 
SMC02500} - Rhizobium meliloti (Sinorhizobium meliloti) 
Q9 2VG5 

Putative ATPGTP-binding protein {GENE:RB0740 OR SMB21236} - Rhizobium meliloti 
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(Sinorhizobium meliloti) [Plasmid pSymB (megaplasmid 2)] 
Q92VY6 

Putative ATPGTP-binding hydroxymethyltransferase protein {GENE:RB0561 OR SMB20821} 



Rhizobium meliloti (Sinorhizobium meliloti) 
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ATP synthase gamma sub unit {GENE: ATPG} 


- Clostridium nasteurianum 
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ATP synthase eamma-subunit (GENE 'ATPG! 
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ATP synthase gamma-subunit {GENE: ATPG] 


- Carsonella ruddii 
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ATP synthase pamtna sub unit IGENE*ATPG) 
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- Carsonella ruddii 
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ATP synthase eamma subunit (GENE -ATPG) 


- Carsonella ruddii 
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ATP synthase eamma subunit IGENE'ATPGl 


- Carsonella ruddii 
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ATP synthase eamma subunit ( GENE* ATPG) 

A X X X **-*_/ llvtltikJV C^lillllllM' O 4*4 <L/ A A A \, 1 VJ a ^ 1 ^ * > ■ A XXX \J | 


- Carsonella ruddii 
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ATP synthase eamma subunit IGENE*ATPG) 
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- Carsonella ruddii 
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ATP synthase 2 am ma subunit ( GENE ATPG \ 

A X X X L; J ULllLikJ w C^iillllllii' O IXI^F 14111 *L 1 V M X—/1 1 1 > * A X X X VwJ 1 
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ATP synthase samma subunit IGENF/ATPGl 
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- Carsonella ruddii 
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ATP svnthase pamma subunit IGE1STF/ ATPGI 
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ATP svnthase gamma subunit IGENE ATPG! 


- Carsonella ruddii 

V^-Cll OUllvllU 1 UUUli 
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ATP synthase gamma subunit {GENE: ATPG} 


- Carsonella ruddii 
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ATP svnthase eamma subunit IGENEATPG1 
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ATP svnthase eamma subunit (GENE* ATPG) 
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- Carsonella ruddii 
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ATP svnthase gamma subunit IGFNF ATPG) 
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ATP synthase gamma subunit IGFTsTF* ATPG) 

1 L ojf llLlldOvv £^cll 1 11 1 1CI O LI LI 1 1 1 L | VJ 1_^ 1 > . / V 1 1 VJ I 
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ATP synthase gamma subunit {GENE:ATPG} 


- Carsonella ruddii 
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ATP synthase gamma subunit {GENE:ATPG} 


- Carsonella ruddii 


093UB6 




ATP synthase gamma subunit {GENErATPG} 


- Carsonella ruddii 


093UB9 




ATP synthase gamma subunit {GENErATPG} 


- Carsonella ruddii 


093UC2 





Plasmid pSymB (megaplasmid 2)] 
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ATP 




091TTCS 




ATP 


oyiiiiid-oC 
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ATP 








ATP 




091T JD4 




ATP 




091TID7 




ATP 




O91TTF0 




ATP 




093UE3 




ATP 


synthase 


097PT5 




ATP 


synthase 



gamma 


subunit 


{GENE:ATPG} 


- Carsonella ruddii 


gamma 


subunit 


{GENE:ATPG} 


- Carsonella ruddii 


gamma 


subunit 


{GENE:ATPG} 


- Carsonella ruddii 


gamma 


subunit 


{GENE:ATPG} 


- Carsonella ruddii 


gamma 


subunit 


{GENE:ATPG} 


- Carsonella ruddii 


gamma 

£^CXXXXXX1CX 


subunit 

tJKM-KJ U-A XX v 


IGENEATPG1 


_ r^firsnnpllii niHflii 

vyill uUllwlltl X UUU11 


gamma 


subunit 


{GENE:ATPG} 


- Carsonella ruddii 


gamma 


subunit 


{GENE:ATPG} 


- Carsonella ruddii 



translocating ATPase, Fl sector, gamma-subunit) (EC 3.6.1.34) {GENE:SP1509 OR ATPG OR 
SPR1361 } - Streptococcus pneumoniae, Streptococcus pneumoniae (strain ATCC BAA-255 / R6) 
097ZR2 

ATP synthase subunit G (atpG) (EC 3.6.1.34) {GENE:ATPG OR SS06175} - Sulfolobus 
solfataricus 
099SF4 

ATP synthase gamma chain {GENE: ATPG OR SAV2104 OR SA1906 OR MW2028} - 
Staphylococcus aureus (strain Mu50 / ATCC 700699), Staphylococcus aureus (strain N315), 
Staphylococcus aureus (strain MW2) 
O9A0I8 

Putative proton-translocating ATPase, gamma subunit (EC 3.6.1.34) {GENE: ATPG OR SPY0759 
OR SPYM18_0817} - Streptococcus pyogenes, Streptococcus pyogenes (serotype Ml 8) 
09AHX1 

ATP synthase gamma subunit {GENE:ATPG} - Carsonella ruddii 
09FAA4 

H+-ATPase gamma subunit {GENE:ATPG} - Brevibacterium flavum 
09FDR6 

H+- ATPase gamma subunit (FOFl-type ATP synthase gamma subunit) (EC 3.6.1.34) 
{GENE: ATPG OR CGL121 1} - Corynebacterium glutamicum (Brevibacterium flavum) 
09HT19 

ATP synthase gamma chain {GENE:ATPG OR PA5555} - Pseudomonas aeruginosa 
Q9JW71 

ATP synthase gamma chain (EC 3.6.1.34) {GENE: ATPG OR NMA0518} - Neisseria 
meningitidis (serogroup A) 
09K4D4 

ATP synthase gamma chain {GENE:ATPG OR SC05372 OR 2SC6G5.16} - Streptomyces 
coelicolor 
O9PJ20 

ATP synthase Fl sector gamma subunit (EC 3.6.1.34) {GENE:ATPG OR CJ0106} - 
Campylobacter jejuni 
Q9PR14 

ATP synthase gamma chain {GENE: ATPG OR UU130} - Ureaplasma parvum (Ureaplasma 
urealyticum biotype 1) 
09RAU1 
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H+-ATPase cytoplasmic Fl-part gamma-subunit (H+-ATPase gamma subunit) {GENE: ATPG} - 
Lactococcus lactis (subsp. cremoris) (Streptococcus cremoris), Lactococcus lactis (subsp. lactis) 
(Streptococcus lactis) 
Q9RFL4 

ATP synthase subunit gamma {GENE: ATPG} - Salmonella typhimurium 
Q9RGY2 

FIFO-ATPase subunit gamma {GENE:ATPG} - Lactobacillus acidophilus 
Q9RQ74 

Gamma subunit of membrane-bound ATP synthase {GENE: ATPG} - Buchnera aphidicola 
Q9RQ77 

Gamma subunit of membrane-bound ATP synthase {GENE: ATPG} - Buchnera aphidicola 
O9RO80 

Gamma subunit of membrane-bound ATP synthase {GENE: ATPG} - Buchnera aphidicola 
Q9S5B6 

FIFO-ATPase gamma subunit {GENE:ATPG} - Desulfovibrio vulgaris 
Q9SBM3 

CFO ATP synthase subunit II {GENE:ATPG} - Volvox carteri f. nagariensis 
Q9Z688 

ATP synthase subunit gamma (FOFl-type ATP synthase gamma subunit) {GENE: ATPG OR 
CAC2866} - Clostridium acetobutylicum 
Q9ZR72 

P-glycoprotein {GENE:ATPGP1 ORT1J8.9} - Arabidopsis thaliana (Mouse-ear cress) 
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Basic Abstract Text (1) : . 

Bacteria from the famil y Pasteureliaceae producing ^repeat in toxin' (RTX) in a 
-nonactiva ted form are new.y> 

Basic Abstract Text (2) : 
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(jl mutation in^a r virulence gene , ^ seTec^S^rr^om one of 68 defined sequences (N1-N68) 
(given in the specification) /is new . 

Basic Abstract Text (4) : 

(2) a method for producing a gram-negative bacteria mutant, such as attenuated 
Pasteurellaceae , comprising introducing a mutation into any of Nl to N68, resulting 
in decreased activity of a gene product encoded by the mutated gene; 

Basic Abstract Text (5) : 

(3) a purified and isolated Pasteurellaceae polynucleotide comprising a nucleotide 
sequence selected from one of Nl to N68 or sequences which hybridize to them; 
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TITLE: Attenuated Pasteurellaceae bacteria comprising mutations in virulence genes, 
useful as a live attenuated vaccine against bacterial infections 

Basic Abstract Text (1) : 

NOVELTY - A gram negative bacteria, such as attenuated Pasteurellaceae , comprising 

a mutation in a virulence gene, selected from one of 68 defined sequences (N1-N68) 
(given in the specification) , is new. 

Basic Abstract Text (4) : 

(2) a method for producing a gram-negative bacteria mutant, such as attenuated 
Pasteurellaceae , comprising introducing a mutation into any of Nl to N68, resulting 
in decreased activity of a gene product encoded by the mutated gene; 

Basic Abstract Text (5) : 

(3) a purified and isolated Pasteurellaceae polynucleotide comprising a nucleotide 
sequence selected from one of Nl to N68 or sequences which hybridize to them; 

Basic Abstract Text (16) : 

Nine groups of pigs were used to determine the safety and efficacy of seven A. 
pleuropneumoniae mutants as live attenuated vaccine strains . Seven groups were 
infected intranasally with 1010 colony forming units (CFU) of each mutant on day 1. 
One group was vaccinated on days 1 and 15 with the commercially available vaccine 
Pleuromune (Bayer) , and one naive group was not vaccinated. On day 29, all groups 
were challenged intranasally with 1-5 multiply 105 CFU per pig of wild type APP225. 
All surviving animals were euthanized and necropsied on day 42 of the study. ExbB, 
atpG, pnp, and yaeA mutants caused no mortality when administered at a dose of 1010 
CFU intranasally. FkpA and tig mutant groups had one death each and the HI0379 
group had four deaths, wildtype LD50 using this model was generally 1 multiply 107 
CFU indicating that each of these mutants is at least 100 fold attenuated. 
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0023] Any member of the Pasteurellaceae may be used according to the present invention. These 
include, without limitation members of the genus Actinobacillus, Bisgaard taxa, the genus Haemophilus, 
the genus Pasteurella, as well as unclassified members of the Pasteurellaceae, such as Pasteurellaceae 
gen. sp. CCUG28030, and Pasteurellaceae gen. sp. JF1390. Particularly important members of this 
family include P. haemolytica, P. multocida, P. pneumotropica, fi. somnus, H. influenzae, H. parasuis, 
A. pleuropneumoniae, A. suis, and A. actinomycetemcomitans. 
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Brief Summary Text (22): 

Described is a live vaccine against bacterial pathogens comprising a recombinant riboflavin-requiring 
mutant having a mutation that inactivates riboflavin biosynthesis therein. In particular, this includes _ 
bacterial pathogens in the family Pasteurellaceae, which include animal pathogens as Actinobacillus 
pleuropneumoniae, Actinobacillus suis, Haemophilus parasuis, Pasteurella haemolytica and Pasteurella 
multocida, as well as human pathogens Haemophilus influenzae and Haemophilus ducreyi. 
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Ll: Entry 12 of 74 File: PGPB Sep 18, 2003 



DOCUMENT- IDENTIFIER: US 20030175835 Al 
TITLE: Pathogen for bacterial poultry disease 



Detail Description Paragraph : 

[0043] The results of tests from sections A and B in the examples (Tables 1, 2 and 
3) confirms the bacteria BIV-4895; ATCC No. PTA-3667 and BIV-AVICOR; ATCC No. PTA- 
3668 to belong to the family Pasteurellaceae (Pasteurella trehalosi, which are 
Trehalose positive and arabinose negative), while the bacteria BIV-07990; ATCC No. 
PTA-3669 belong to the family Mannheimia (Mannheimia haemolytica, which are 
Trehalose negative and arabinose negative) . 

Detail Description Paragraph : 

[0087] The results of tests from Section A and B (Tables 1, 2 and 3) confirms the 
bacteria BIV-4895; ATCC No. PTA-3667" and BIV-AVICOR; ATCC No. PTA-3668 belong to 
the famil y Pasteurellaceae, (Pasteurella trehalosi, which are Trehalose positive and 
and arabinose negative), while the bacteria BIV-07990; ATCC No. PTA-3669 belong to 
the family Mannheimia (Mannheimia haemolytica, which are Trehalose negative and 
arabinose negative) . Identification of the Causative Agent 
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Summary of Invention Para graph: 

[0036] The mutant bacterium can be a Pasteurellaceae, e.g. the bacterium can be: Pasteurella multocida, 
Pasteurella haemolytica, Pasteurella anatipestifer or Actinobacillus pleuropneumoniae; advantageously 
Pasteurella multocida. 

Summary of Invention Paragraph : 

[0062] The invention concerns micro-organisms, such as bacteria, e.g., gram negative bacteria, such as 
bacteria of the Pasteurellaceae family, for instance, Pasteurella multocida, Pasteurella haemolytica, 
Pasteurella anatipestifer and Actinobacillus pleuropneumoniae. Advantageously the bacteria are 
Pasteurella multocida. 

Summary of Invention Paragraph : 

[0106] Heterologous nucleic acid sequences which are suitable for this use in such a vector will be 
apparent to the skilled person (Fedorova N D and Highlander S K, Infect Immun 1997, 65(7): 2593-8) 
and include for example those coming from Pasteurellaceae family members (notably Pasteurella 
mutocida, Pasteurella haemolytica, Pasteurella anatipestifer, Actinobacillus pleuropneumoniae), 
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Ll: Entry 1 of 74 



File: PGPB 



Feb 19, 2004 



DOCUMENT- IDENTIFIER: US 20040033994 Al 

TITLE: Use of compounds comprising a nitrogen -oxygen heterocycle 



CLAIMS : 



13. Use according to claim 11 for the preparation of a pharmaceutical preparation 
for the treatment of infections, caused by bacteria, which are selected from the 
group, which consists of bacteria of the family Propionibacteriaceae , in particular 
the genus Propiomibacterium, in particular species Propionibacterium acnes, bacteria 
bacteria of the family Actinomycetaceae, in particular the genus Actinomyces, 
bacteria of the genus Corynebacterium, in particular the species Corynebacterium 
diphteriae and Corynebacterium pseudotuberculosis, bacteria of the family 
Mycobacteriaceae, the genus Mycobacterium, in particular the species Mycobacterium 
leprae, Mycobacterium tuberculosis, Mycobacterium bovis and Mycobacterium avium, 
bacteria of the family Chlamydiaceae , in particular the species Chlamydia 
trachomatis and Chlamydia psittaci, bacteria of the genus Listeria, in particular 
the species Listeria monocytogenes, bacteria of the species Erysipelthrix 
rhusiopathiae, bacteria of the genus Clostridium, bacteria of the genus Yersinia, of 
of the species Yersinia pestis, Yersinia pseudotuberculosis, Yersinia enterocolitica 
enterocolitica and Yersinia ruckeri, bacteria of the family Mycoplasmataceae , of the 
the genera Mycoplasma and Ureaplasma, in particular the species Mycoplasma 
pneumoniae, bacteria of the genus Brucella, bacteria of the genus Bordetella, 
bacteria of the family Neisseriaceae , in particular of the genera Neisseria and 
Moraxella, in particular the species Neisseria meningitides , Neisseria gonorrlhoeae 
and Moraxella bovis, bacteria of the family Vibrionaceae , in particular of the 
genera Vibrio, Aeromonas, Plesiomonas and Photobacterium, in particular the species 
Vibrio cholerae, Vibrio anguillarum and Aeromonas salmonicidas , bacteria of the 
genus Camnpylobacter , in particular the species Campylobacter jejuni, Campylobacter 
coli and Campylobacter fetus, bacteria of the genus Helicobacter, in particular the 
the species Helicobacter pylori, bacteria of the families Spirochaetaceae and 
Leptospiraceae, in particular the genera Treponema, Borrelia and Leptospira, in 
particular Borrelia burgdorferi, bacteria of the genus Actinobacillus , bacteria of 
the family Legionellaceae , the genus Legionella, bacteria of the family 
Rickettsiaceae and family Bartonellaceae , bacteria of the genera Nocardia and 
Rhodococcus, bacteria of the genus Dermatophilus , bacteria of the family 
Pseudomonadaceae, in particular the genera Pseudomonas and Xanthomonas , bacteria of 
the family Enterobacteriaceae , in particular the genera Escherichia, Klebsiella, 
Proteus, Providencia, Salmonella, Serratia and Shigella, bacteria of the family 
Pasteurellaceae , in particular the genus Haemophilus, bacteria of the family 
Micrococcaceae, in particular the genera Micrococcus and Staphylococcus, bacteria 
of the family Streptococcaceae , in particular the genera Streptococcus and 
Enterococcus and bacteria of the family Bacillaceae, in particular the genera 
Bacillus and Clostridium, and in the eradication of Helicobacter in ulcers of the 
gastrointestinal tract. 
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ATP synthase gamma chain 
EC 3.6.3.14 
ATPG or HI0480 

Haemophilus influenzae [TaxID: 727 ] 

Bacteria ; Proteobacteria ; Gammaproteobacteria ; Pasteurellales : 
Pasteurellaceae : Haemophilus . 
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Brandon R.C .. Fine L.D. , Fritchman J.L. , Fuhrmann J.L. , Geoghagen N.S.M. , Gnehm C.L. . 
McDonald L.A. . Small jC.V. , Fraser CM. , Smith H.O. , Venter J.C. ; 
. "Whole-genome random sequencing and assembly of Haemophilus influenzae Rd."; 
Science 269:496^512(1995). 

Comments 



FUNCTION: Produces ATP from ADP in the presence of a proton gradient across the membrane. 
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The gamma chain is believed to be important in regulating ATPase activity and the flow of 
protons through the CF(0) complex. 

• CATALYTIC ACTIVITY. ATP + H 2 0 + H + (In) = ADP + phosphate + H + (Out). 

• SUBUNIT: F-type ATPases have 2 components, CF(1) - the catalytic core - and CF(0) - the 
membrane proton channel. CF(1) has five subunits: alpha(3), beta(3), gamma(l), delta(l), epsilon 
(1). CF(0) has three main subunits: a, b and c. 

• SIMILARITY: Belongs to the ATPase gamma chain family. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use by non-profit institutions as 
long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See htrp://www.isb-sib.ch/announce/ or send an email to license@isb-sib.ch) 
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U32730; AAC22 138.1; -.[ EMBL / GenBank / DDBJ ] [ CoDingSequence ] 
E64071: E64071. 
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Graphical view of domain structure . 

PF00231 ; ATP-synt; 1. 
Pfam graphical view of domain structure . 
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PSQ0153 : ATPASEGAMMA; 1 . 

[ Domain structure / List of seq. sharing at least 1 domain ] 
[ Family / Alignment / Tree ] 
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Keywords 

ATP synthesis : CF(1) ; Hydrogen ion transpor t: Hydrolase ; Complete proteome . 
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None 

Sequence information 

Length: 289 Molecular weight: 32069 CRC64: 622CBA682F37FD00 [This is a checksum on the 
AA Da sequence] 
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Entry information 

ATPGHAEIN 
P43716 

^None 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in Swiss-Prot in 
Sequence was last modified i 
Annotations were last modified 
Name and origin of the protein 
Protein name 
Synonym 
Gene name 
From 

Taxonomy 





Release 32, November 1995 
Release 32, November 1995 
Release 41, February 2003 




ATP synthase gamma chain 4 
EC 3.6.3.14 
ATPG or HI0480 

Haemophilus influenzae [TaxID: 727 ] 

Bacteria ; Proteobacteria : Gammaproteobacte ria: Pasteurellales : 
Pasteurellaceae ; Haemophilus . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=Rd / KW20 / ATCC 5 1 907; 

MEDLINE=95350630; PubMed-7542800; [ NCBL ExPASy . EBL Israel . Japan ] 
Fleischmann R.P. . Adams M.D. . White P. . Clayton R.A. , Kirkness E.F. . Kerlavage A.R. , Bult C.J. . 
Tomb J.-F. , Dougherty B.A. . Merrick J.M. . McKenney K. . Sutton G. , Fitzhugh W. , Fields CA . 
Gocayne J.P. . Scott LP. , Shirley R. . Liu L.-L . Glodek A. . Kelley J.M. . Weidman J.F. . Phillips C.A. , 
Spri ggs T., Hedblom E. . Cotton M.D. . Utterback T.R. . Hanna M.C. , Nguyen P.T. , Saudek P.M. . 
Brandon R.C. . Fine L.P. . Fritchman J.L. . Fuhrmann J.L. . Geoghagen N.S.M. , Gnehm C.L. , 
McPonald L.A. . Small K.V. , FraserC.M. , Smith H.CL Venter J.C. : 
"Whole-genome random sequencing and assembly of Haemophilus influenzae Rd."; 
Science 269:496-5 1 2(1 995). 

Comments 



FUNCTION: Produces ATP from APP in the presence of a proton gradient across the membrane. 
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The gamma chain is believed to be important in regulating ATPase activity and the flow of 
protons through the CF(0) complex. 

. CATALYTIC ACTIVITY: ATP + H 2 0 + H + (In) = ADP + phosphate + H + (Out). 

• SUBUNIT: F-type ATPases have 2 components, CF(1) - the catalytic core - and CF(0) - the 
membrane proton channel. CF(1) has five subunits: alpha(3), beta(3), gamma(l), delta(l), epsilon 
(1). CF(0) has three main subunits: a, b and c. 

• SIMILARITY: Belongs to the ATPase gamma chain family. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use by non-profit institutions as 
long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See http://www.isb-sib.ch/announce/ or send an email to license@isb-sib.ch) 
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Graphical view of domain structure . 
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Pfam graphical view of domain structure . 
PROP 126 : ATPASEGAMMA. 
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PS00153 : ATP ASEG AMMA ; 1. 
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[ Family / Alignment / Tree ] 
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Get region on 2D PAGE . 

View cluster of proteins with at least 50% / 90% identity. 



ATP synthesis : CF(1) : Hydrogen ion transport : Hydrolase : Complete proteome . 

Features 
None 

Sequence information 

Length: 289 Molecular weight: 32069 CRC64: 622CBA682F37FD00 [This is a checksum on the 
AA Da sequence] 
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Entry information 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in Swiss-Prot in 
Sequence was last modified in 



ATPG_PASMU 
Q9L6B6 

None 

Release 40, October 2001 
Release 40, October 2001 



Annotations were last modified in Release 41 , February 2003 
Name and origin of the protein 

Protein name ATP synthase gamma chain 

Synonym EC 3.6.3.14 

Gene name ATPG or PM1493 

From Pasteurella multocida [TaxID: 747 ] 

Taxonomy Bacteria : Proteobacteria ; Gammaproteobacteria : Pasteurellales ; 

Pasteurellaceae ; Pasteurella . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 
Fuller T.E. . Kennedy M J. , Lowery D.E. ; 

"Identification of Pasteurella multocida virulence genes in a septicemic mouse model using 
signature-tagged mutagenesis."; 

Submitted (FEB-2000) to the EMBL/GenBank/DDBJ databases. 
[2] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=Pm70; 

MEDLINE=21 145866; PubMed-1 1248100; [ NCBL ExPASy , EBL Israel Japan ] 
May B.J. , Zhang 0. , Li L.L. , Paustian M.L. . Whittam T.S. , Kapur V. ; 
"Complete genomic sequence of Pasteurella multocida Pm70."; 
Proc. Natl. Acad. Sci. U.S.A. 98:3460-3465(2001) . 

Comments 



FUNCTION: Produces ATP from ADP in the presence of a proton gradient across the membrane. 
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The gamma chain is believed to be important in regulating ATPase activity and the flow of 
protons through the CF(0) complex. 

• CA TALYTIC ACTIVITY. ATP + H 2 0 + H + (In) = ADP + phosphate + H + (Out). 

• SUBUNIT: F-type ATPases have 2 components, CF(1) - the catalytic core - and CF(O) - the 
membrane proton channel. CF(1) has five subunits: alpha(3), beta(3), gamma(l), delta(l), epsilon 
(1). CF(0) has three main subunits: a, b and c. 

• SIMILARITY: Belongs to the ATPase gamma chain family. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use by non-profit institutions as 
long as its content is in no way modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See http://www.isb-sib.ch/announce/ or send an email to license@isb-sib.ch) 

Cross-references 

AF237922; AAF68408.1 ; -. [ EMBL / GenBank / DDBJ ] [ CoDingSequence ] 
AE006186; AAK03577.1: -.[ EMBL / GenBank / DDBJ ] f CoDingSequence ] 
09L6B6 : PM1493. 

IPR000131 : ATPase_gamma. 
Graphical view of domain structure . 
PF00231 ; ATP-synt; 1. 
Pfam graphical view of domain structure . 
PR0Q126 : ATPASEGAMMA. 
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[ Family / Alignment / Tree ] 
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ATP synthesis : CF(1); Hydrogen ion transp ort: Hydrolase ; Complete proteome . 
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Entry information 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in TrEMBL in 
Sequence was last modified in 



Q83V88 
Q83V88 

None 

Release 24, June 2003 
Release 24, June 2003 



Annotations were last modified in Release 25, October 2003 
Name and origin of the protein 
Protein name 
Synonyms 
Gene name 
From 
Taxonomy 



ATP synthase Fl epsilon subunit [Fragment] 

None 
ATPG 

Haemophilus influenzae [TaxID: 727 ] 

Bacteria ; Proteobacteria ; Gammaproteobacteria ; Pasteurellales ; 
Pasteurellaceae ; Haemophilus . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 
STRAINS 158; 

MEDLINE=22683422; PubMed=l 2797973; [ NCBL ExPASy . EBL Israel Japan ] 

Cody A.J. , Field P. . Feil EJ. . Stringer S. . Deadman M.E. . Tsolaki A.G. , Gratz B. , Bouchet V. . 

Goldstein R. . Hood D.W. . Moxon E.R. ; 

"High rates of recombination in otitis media isolates of non-typeable Haemophilus influenzae."; 
Infect. Genet. Evol. 3:57-66(2003). 

Comments 
None 

Cross-references 

EMBL AF535885; AAP19744.1; -.[ EMBL / GenBank / DDBJ ] [ CoDin g Sequence ] 

GO : 00 1 6020 ; Cellular component: membrane (inferred from electronic annotation). 
GO GOi0015992; Biological process: proton transport (inferred from electronic 

annotation). 
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[ Ent r y info ] [ Name and origin ] [ Refer e nces ] [ Comments ] [ Cross-references ] [ Keyword s] 

[ Features ] [ Sequence ] [ Tools ] 
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Entry information 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in TrEMBL in 
Sequence was last modified in 
Annotations were last modified in 
Name and origin of the protein 
Protein name 
Synonyms 
Gene name 
From 

Taxonomy 



Q83U83 
Q83U83 

None 

Release 24, June 2003 
Release 24, June 2003 
Release 25, October 2003 



ATP synthase Fl epsilon subunit [Fragment] 

None 
ATPG 

Haemophilus influenzae [TaxID: 727 ] 

Bacteria ; Proteobacteria ; Gammaproteobacteria ; Pasteurellales ; 
Pasteurellaceae ; Haemophilus . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 

STRAIN=1200, 1207, 1231, 1233, 1268, and 176; 

MEDLINE-22683422; PubMed=l 2797973; [ NCBL ExPASy , EM, Israel Japan ] 

Cody A.J. , Field P. . Feil E J. , Stringer S. , Deadman M.E. . Tsolaki A.G. . Gratz B. . Bouchet V. , 

Goldstein R. . Hood D.W. . Moxon E.R. : 

"High rates of recombination in otitis media isolates of non-typeable Haemophilus influenzae."; 
Infect. Genet. Evol. 3:57-66(2003). 

Comments 

None 

Cross-references 

AF535887; AAP1 9746.1; -.[ EMBL / GenBank / DDBJ ] [ CoDingSequence ] 
AF535888: AAP19747.1: -.[ EMBL / GenBank / DDB J ] [ CoDingSequence ] 
EMBL AF535889; AAP19748.1; -.[ EMBL / GenBank / DDBJ ] [ CoDingSequence ] 

AF535890; AAP19749.1; -.[ EMBL / GenBank / DDBJ ] [ CoDingSequence ] 
AF535892; AAP1975L1; -.[ EMBL / GenBank / DDBJ] [ CoDingSequence ] 
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GO 

InterPro 

Pfam 

PRINTS 

HOBACGEN 

ProtoMap 

PRESAGE 

ModBase 

SMR 

SWISS- 

2DPAGE 

UniRef 

Keywords 

None 

Features 



AF535894; AAP19753.1; -.[EMBL/GenBai^/DDBJ] [CoDingSe quence l 
GO:00 1 6020 ; Cellular component: membrane (inferred from electronic annotation). 
GO:00 15992 ; Biological process: proton transport (inferred from electronic 
annotation). 

IPR000131 ; ATPase_gamma. 

Graphical view of domain structure . 

PF00231 ; ATP-synt: 1. 

Pfam graphical view of domain structure . 

PR0012 6: ATPASEGAMMA. 

[ Family / Alignment / Tree ] 

Q83U83 . 

Q83U83 . 

083U83. 

Q83U83 : 72004DAA90066A3E. 
Get region on 2D PAGE . 

View cluster of proteins with at least 50% / 90% identity. 



Feature table viewer 



Key 

NON_TER 
NON TER 



From 

1 

150 



To Length 

1 

150 



Description 



Sequence information 

Length: 150 AA [This is the Molecular weight: 16621 Da 
length of the partial [This is the MW of the partial 

sequence] sequence] 



CRC64: 72004DAA90066A3E [This is 
a checksum on the sequence] 
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DTPVLEELIG VANTMFDAYR NGEIDAIYIA 



Q83U83 in FASTA 
format 



View entry in original TrEMBL format 
View entry in raw text format (no links) 
Re quest for annotation of this TrEMBL entry 



BLAST submission on 



Sequence analysis tools: ProtParam , ProtScale . 
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BLAST or at NCBI (USA) 




Compute pI/Mw . PeptideMass . PeptideCutter , 
Dotlet (Java) 




ScanProsite , MotifScan 
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NiceProt 
View of 
TrEMBL: 
Q83U82 



; " Printer-friendly view f ; 



[ Entry info ] [ Name and origin ] [ References ] [ Comments ] [ Cross-references ] [ Keywords ] 

[ Features ] [Se quence ] [ Tools ] 

Note: most headings are clickable, even if they don 't appear as links. They link to the user manual or other documents . 
Entry information 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in TrEMBL in 
Sequence was last modified in 
Annotations were last modified in 
Name and origin of the protein 
Protein name 
Synonyms 
Gene name 
From 

Taxonomy 



Q83U82 
Q83U82 

None 

Release 24, June 2003 
Release 24, June 2003 
Release 25, October 2003 



ATP synthase Fl epsilon subunit [Fragment] 

None 
ATPG 

Haemophilus influenz ae [TaxID: 727 ] 

Bacteria ; Proteobacteria : Gammaproteobacteria ; Pasteurellales ; 
Pasteurellaceae ; Haemophilus . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=1124, 375, 477, and 723; 

MEDLINE-22683422; PubMed= 12797973; [ NCBL ExPASy , EBL Israel Japan ] 

Cody AJ. . Field P. , Feil E.J. . Stringer S. . Deadman M.E. . Tsolaki A.G. . GratzB. , Bouchet V. . 

Goldstein R„ Hood D.W. , Moxon E.R. ; 

"High rates of recombination in otitis media isolates of non-typeable Haemophilus influenzae."; 
Infect. Genet. Evol. 3:57-66(2003). 

Comments 
None 

Cross-references 
iiivmi^ 



AF535898; AAP19757.1; -.[ EMBL / Gen Bank / DDBJ ] [ CoDingSequence ] 
AF535901; AAP1 9760,1: -.[EMBL / GenBank / DDBJ ] [ CoDingSequence ] 
GO:00 1 6020 ; Cellular component: membrane (inferred from electronic annotation). 
GO:0015992 :Biological process: proton transport (inferred from electronic 
annotation). 
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InterPro 

Pfam 

PRINTS 

HOBACGEN 

ProtoMap 

PRESAGE 

ModBase 

SMR 

SWISS- 
2DPAGE 

UniRef 

Keywords 

None 

Features 



IPR000131 ; ATPase_gamma. 
Graphical view of domain structure . 
PF00231 ; ATP-synt; 1. 
Pfam graphical view of domain structure . 

PR00126 : ATPASEGAMMA. 

[ Family / Alignment / Tree ] 

Q83U82 . 

Q83 U82 . 

Q83U82 . 

Q83U82 ; 72005BC967066A3E. 
Get region on 2D PAGE . 

View cluster of proteins with at least 50% / 90% identity. 




Feature table viewer 



Key From To Length Description 

NONJTER 1 1 

NON_TER 15 0 15 0 

Sequence information 

Length: 150 AA [This is the Molecular weight: 16579 Da 



length of the partial 
sequence] 

10 
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20 



[This is the MW of the partial 
sequence] 
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CRC64: 72005BC967066A3E [This is 
a checksum on the sequence] 
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DTPALEELIG VANTMFDAYR NGEIDAVYIA 



Q83U82 in FASTA 
format 



View entry in original TrEMBL format 
View entry in raw text format (no links) 
Request for annotation of this TrEMBL entry 



BLAST submission on 
BLAST ExPASy/SIB 

or at NCB1XUSA) 




Sequence analysis tools: ProtParam , ProtScale . 
Compute pI/Mw , PeptideMass , PeptideCutten 
Dotlet (Java) 
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Contact us 
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Go 



Clear 



NiceProt 
View of 
TrEMBL: 
Q7VPP1 



sRrinte^ftiendlyvVi^^iJ ^Request update 



Quick BlastKsearch 



[ Entry info ] [ Name and origin ] [ References ] [ Comments ] [ Cross-references ] [ Keywords ] 

[ Features ] [ Sequence ] [ Tools ] 

Note: most headings are clickable, even if they don't appear as links. They link to the user manual or other documents . 
Entry information 



Q7VPP1 
Q7VPP1 

None 

Release 25, October 2003 
Release 25, October 2003 



Entry name 

Primary accession number 
Secondary accession numbers 
Entered in TrEMBL in 
Sequence was last modified in 
Annotations were last modified in Release 26, March 2004 
Name and origin of the protein 
Protein name 
Synonyms 
Gene name 
From 

Taxonomy 



ATP synthase gamma chain 

None 

ATPG or HD0009 

Haemophilus ducreyi [TaxID: 730 ] 

Bacteria ; Proteobacteria ; Gammaproteobacteria ; Pasteurellales ; 
Pasteurellaceae ; Haemophilus . 

References 

[1] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=35000HP / ATCC 700724; 

Munson R.S. Jr. . Ray W.C. . Mahairas G. . Sabo P. . Mungur R. , Johnson L. . Nguyen P. , Wang J. , 
Forst C . Hood L. ; 

"The complete genome sequence of Haemophilus ducreyi."; 
Submitted (JUN-2003) to the EMBL/GenBank/DDBJ databases. 

Comments 
None 

Cross-references 

EMBL AE0 17151; AAP95 03 3.1; -.[ EMBL / GcnBank / DDBJ ] [ CoDin gSe quence ] 

GO : 00 1 6020 ; Cellular component: membrane (inferred from electronic annotation). 
GO GO : 00 1 5 992 ; B iolo gical process: proton transport (inferred from electronic 

annotation). 

CMR Q7VPP1 ; HD0009. 
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InterPro 
Pfam 



IPR000131 : ATPase_gamma. 
Graphical view of domain structure . 

PF00231; ATP-synt; 1. 
Pfam graphical view of domain structure . 
TIGR01146 : ATPsyn_Fl gamma; 1. 
PS00153 : ATPASEGAMMA; 1. 
[ Domain structure / List of seq. sharing at least 1 domain ] 
[ Family / Ali gnment / Tree ] 
Q7VPP1 . 
Q7VPP1 . 
Q7VPP1 . 

Q7VPP1 : 6CC7342402D4C977. 



Get region on 2D PAGE . 

View cluster of proteins with at least 50% / 90% identity. 



TIGRFAMs 
PROSITE 
ProDom 
HOBACGEN 
ProtoMap 
PRESAGE 
ModBase 
SMR 
SWISS- 
2DPAGE 
UniRef 
Keywords 
Complete proteome . 

Features 

None 

Sequence information 

Length: 288 Molecular weight: 31953 CRC64: 6CC7342402D4C977 [This is a checksum on the 
AA Da sequence] 

10 20 30 40 50 60 

I I I I I I 

MAGAKEIRTK IASVRNTQKI TKAMEMVATS KMRKTQERMA AGRPYSETIR KVISHIAKGS 

70 80 90 100 110 120 

I I I I I I 

IGYKHPFLIE RDVKKVGYLV ISTDRGLCGG LNINLFKTTL NEFKAWKDKD VSVELGLVGS 



130 140 150 160 170 180 

I I I I I I 

KGVSFYQSIG LKVRAHITGL GDSPEMERIV GAVNEM I NAY RNGEVDMVCI AYNRFENTMS 



190 



200 



220 



230 



240 



210 

I I I I I I 

QKTVIAQLLP LPKLENDELE TKCSWDYLYE PNPQVLLDSL LIRYLETQVY QAWDNLASE 



250 



260 



270 



280 



I 



QAARMVAMKA ATDNAGAL I D ELQLVYNKAR QASITNELNE IVAGAAAI 



Q7VPP1 in FASTA 
format 



View entry in o ri ginal TrEMBL format 
View entry in raw text format (no links) 
Request for annotation of this TrEMBL entry 



BLAST submission on 
ExPASy/SIB 



Sequence analysis tools: ProtParam , ProtScale , 
Compute pI/Mw , PeptideMass , PeptideCutter, 
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